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COKE.

By Cuarces E. Munrox, Professor of Chemistry, George Washington University, Expert Special Agent.

As in previous censuses this report is limited to | been received for this industry in each succeeding

“gyven coke,” which is obtained from the dry distilla-
tion or imperfect combustion of bituminous coal in
retorts, ovens, ot pits. Ordinary gas-house coke, ob-
tained as a by-product in the regular manufacture of
illuminating gas, is not considered here, the statistics
for its production being given under “manufactured
gas.”” The statistics for petroleum coke are given
under ‘‘petroleum refining.”” Although coke was
manufactured in this country for some years prior
to 1850, it was not included among manufactures
until the census of that year. Separate returns have

'
'

census, but as an analysis of the results recorded
prior to 1880 seems to indicate that a considerable
part of the product was lost in some other cate-
gory, in this report the comparison of the results
for different censuses begins with the census of 1880.
That census covered the year ending May 31, 1880.
The returns in each succeeding census were for the
calendar year, excepting those for Michigan, in the
census of 19035, which were for the year ending June
30, 1904.
The statistics are summarized in Table 1.

Tasre 1.—COMPARATIVE SUMMARY, AMOUNT AND PER CENT OF INCREASE: 1880 TO 19057

CENSUS, INCBEASE. PER CENT OF INCREASE.
1500 1890 1880 | 1900 1890 1880 1890 1880
1905 1900 1800 1880 to to I to to 10 10 1o
1905 1900 1005 | 1905 1903 1905 16800 | 1880
b
|
Numbar of establishments...... 278 2241 218 196 % 37 60 15.4
CaPItalannereeesonnnnnerinas ..[$90, 712,877 |836,502,679 |$17,462,729 | $4,769,858 1,$534, 210,108 |§73,250, 148 855 148.5
Sularied official
number ,380 915 161 {.... 471 1,225 .., a5
Balaries, . 31, 247 502 | $797,296 | $113,632 [.... U $450,200 | 81, 133 870 56,45
Witga-anrn . 8 981 16, 99 140 1,082 1.7
Total wages . 39, 304 498 | 87,085,736 | $4,072 632 §2, 218,702 55,231 866 L3
Men 16 years and over. . 18 ,91 16, 9; 1,083 o713 1.7
TVABDB. v e vuemrnanrennnn .| 99,200,218 | $7,071,834 | §4, 064,118 . g2 218 282 a,m,oos . 3.4
Children under 16 years 66 67 56 {. 81 1.5
WHERS . ciiininiaaninns . $14,282 $13,902 s 3380 $5, 768 3 2.7
Miscellaneous expenses. . .| 84, 891 130 $2, 184 968 | $304,784 ¥ 32,706 162 | 84, 4Jh,34ﬂ 123.9
Mat(e}nalls used, total cost .. 52! 9,88 $19 66.),532 811,500,737 | 82,905,441 510,21.1,000 518,34 4,795 8.0
o8,
Short tons. 35,781,000 { 30,157,829 | 15,795,087 4,360,110 || 6,623,177 "O, 9%:,‘319 3_, , 806 22.0
......... 28, 360 121 SIS 3:JJ,252 $11,110,700 S2 701 657 $lO 0()4 800 1817, 20 5’08, 44 54.5
All othm materials 51, '594,411 | $1 ,3 $300, 037 s 3 784 $214,131 31 ln..ﬂ/«i 81,200,627 16.3
Pm%u(l.:t‘s, total value 1851, 728 647 1835, 585,445 510,498,345 $5,35 8106, 14.),202 $35,230, 302 (346,309,158 45, 4
Short tons ..... PR 24,733,068 | 19,640,798 | 10,008,169 2,752,475 5,092,265 | 14,724,804 | 21,980,588 25,9
Val . 549 002 0561 384 633,418 516,491 454 | $5,359, 480 ;1514,3138,633 §32, 507, 897 343 GL,JM 4.5 .1
32, 726 590 8952,02 $3,881 1oaiaaieal :[ $1,774,569 | 82,722,705 l.....valll. 180.4 | 69, 974 4
i

1Exclusive of the atatistics of establishments making coke, but engaged primarily in the manufacture of other products; in 1905 the 17 establishments of this

class roduced 410,225 short tons of coke valued at $1 302,672
ot including 1 penal institution.
CCIeRSE.

4N of reported.

Table 1 embraces the principal statistics of the coke
manufacturing industry at the censuses from 1880 to
1905, inclusive, and sets forth the percentage of
increase in each item for each of the three periods
freated. This table gives only the statistics of active
establishments engaged primarily in the manufacture
of coke, By capital is meant only that which is rep-

Tesented by the value of lands, buildings, ovens, ma-

a

chinery, tools, and implements, and the quick capital
required to carry on the business. The term, as here
used, does not include the capital stock of any of the
corporations.

Table 2 presents, by states and territories, the num-
ber of coke establishments, including establishments
engaged primarily in the manufacture of other prod-
ucts, in active operation in 1880, 1890, 1900, and 1905.
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516 MANUFACTURES.

TabLe 2.—Number of active eciablishments, by states and territories: $1,302,572; by-products, valued at $423,385; and “a]]
1850 to 1903, other products,” valued at $504.

T The number of coke producing states and territorieg

STATE OR TERRITORY. 1905 | 1900 | 1890 | 1880 | steadily increased from 9 states in 1880 to 17 states

UNILo SELES e e evmeeeereesenarrananenss vz | szat| ms| 1w | andl territory in 1890, 20 states and 2 territories in
AR oeoonossoneens e YT 1999: &illd 22t sttates 311?61? izel‘{lwl‘les 11;' 1905, Clom-
Ghonn 1222 : : Emlpg e states and territories repf)r- ing active es-
Indion Ferrion. i 3 ablishments in 1905 with states and territories report-
[ndIAmA .o R ing a production of bituminous coal in 1902 if is
L el el R
Michlgun oo D educine bituminous conl did nob and tetri
e ey  nciion of ke, Four states, nomely, Muyland
New Jorsty ey Db \onmesot, s, namely, Maryland,
Rew Mo 2 7 chigan, Minnesota, and New Jersey, have beenadded
Onlo i ol & to the list of coke producing states since 1900, Twelve
Tennessea. .. 3 § states and 1 territory show an increase in the number
Wttt 110 8 5 of establishments. Xansas shows a decrease in the
West Virginia. .. - ] number of establishments, while Indiana and Missouri,
WIOMING.ovvvsrmnnmrssesssnntrnaesereenas 1 1 which had, respectively, 1 and 3 active establishments

uctsl (I;lﬁl)\;d{;s L’icnsl?’ﬂ»lishxnmts engaged primarily in the manufaeture of prod- in 1.900, show no prqduction in 1.905. In Illm01s and
1 Nnt including 1 penal institution. Indiana the production was less in 1900 than in 1890;
but in Alabama, Pennsylvania, and Ohio, while the
number of establishments was smaller in 1900 than in
1890, the production increased, showing the effect of
consolidation and the abandonment of ovens operated
on a small scale.

Table 3 gives a comparative summary of the ovens
and capital of both active and idle establishments,
with amount and per cent of increase, for 1890, 1900,
and 1905, only those establishments engaged pri-
marily in the production of coke being considered.
No special effort was made in the present census to
secure returns from idle establishments, and the statis-
tics for such establishments should not, therefore, be
regarded as complete.

The Bureau of the Census classifies each establish-
ment according to that one of its products which has
the maximum value, and includes its other products
in the classification. In order to obtain a complete
idea of the magnitude and character of a given indus-
try, such as the one now under consideration, it is
necessary, therefore, that all the data relating to it
should be brought together from all classifications.
Additional establishments which produce coke have
been included in Table 2 and the combined statistics
have been incorporated in some minor tables. The
number of these plants producing coke as a minor
product at the census of 1905 was 17, of which 4 op-
erated by-product ovens and 13 operated beehive
ovens. They produced 410,225 tons of coke, valued at 1 Bureau of the Census, Mines and Quarries, 1902, page 680,

TapLe 3.—CAPITAL—ACTIVE AND IDLE ESTABLISHMENTS: 1890 TO 1905,

CENSUS. ACTIVE EST‘ABLIS!{MENTS.
1905 1900 1800 Increase. Per cent of increase.

: 1900 1890 1900 1890 | 1890

Active. Idle. Active, Idle. Active. Idle. to to 1o to | to

1905 1905 1906 1905 | 1900

I
Number of establishmeuts R 98 29 1241 14 218 28 37 60 154 25| 08
Ovens, number - 261, (i1} 3,672 47,142 669 32,650 1,247 14, 469 28,052 0.7 §8.0| 443
Capital.... <) 800,712,877 | $2,703,140 | §36, 502,679 | 8311660 | $17,402,720 , 8444,483 | 854,210,108 | 873, 250, 148 185 ) 40.5) 1080
Lond; Jossarde2 | 857,005 | 82,907,854 | SI8,050 | §1,405,342 | 80,495 || 85,447,318 | 8,969,330 186,11 4950 | 1083
Buildin .| 814,285,683 |  8136,818 | §2,382,297 | 862,800 £560,725 | 48,723 || $11,863,446 | 813,365,958 497.6 | 1,536.8 Mg

OVONS. 2 emceeefannznnesaan 850,862,467 | 875,377 | $18,351,024 | $303,469 | $10,817,624 | $312,661 || $32,510,543 | $40,044,843 .2l Eeg) 6
Machinery, tools, and imple- < - : . 610.6

TIONES L - s v eoeaeemmmeeacnnaas €8, 703, 86 $421,755 | $5,027,702 | $131,450 2823,700 | $44,791 | 82,776,161 | $7,880,073 46,8 | 950.0 0.
Cash and sundrles........... 86,506,102 | 3605234 | 86,013,402 ... 00| 83,546,248 | $31,883 31; (3;21730 84,080, 044 03.5| ' 1407} 850
I

1 Not including 1 penal institution,
2Tyoes not inelude 17 establishments, oparating 1,362 ovens, engaged primarily in the manufacture of products other than coke.

From the returns it appears that the total number of | of 61, or 24.8 per cent, over 1890. The total number 9f
establishments, both active and idle, engaged prima- | ovens in these establishments in 1905 was 65,283;
rily in the production of coke in 1905 was 307;1n 1900, | 1900, 47,811; and in 1890, 33,906. Ovens, therefore,
255; and in 1890, 246. The number in 1905, therefore, | increased in number in 1905, 17,472, or 36.5 per cent,
showed a gain of 52, or 20.4 per cent, over 1900, and | over 1900, and 31,377, or 92.5 per cent, Over 1890
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The percentage of idle oveng to total ovens was 5.4 iy,
1905, 1.4 in 1900, and 3.7 in 1890.

The total capital was $93,416,026 in 1905,$37,014,348

in 1900, and $17,907,212 in 1890. The amoupt of |
. capital invested in 1905 incregseq $56,401,678, or

152.4 per cent, over 1900, and $75,508,814, or 421.7 per
cent, over 1890. The capital Invested in idle plants
represented 2.9 per cent of the total capital in 1905,
1.4 per cent in 1900, and 2.5 Percentin 1890, Tn 1005
the percentage of the total capital invested in Jang was
9.6; in buildings, 15.4; in ovens, 55.4; in machiner ,
tools, and implements, 9.7; and in cash and sundries,

Tapre 4.—QUANTITY AND VALUE OF COAL USED, WI

| 99,
:

i .
‘{ and sundries, 18.7.

In 1900 the percentage of total capital invested
in land was 7.9; in buildings, 6.6; in ovens, 50.4; in
machinery, tools, and Implements, 16.4; and in cash
In 1890 the percentage of total
capital invested in land was 7.9; in buildings, 5.1; in
ovens, 62.2; iy machinery, tools, and iu'lplmzwnts, 4.8;
and in cash and sundries, 20.

Table 4 shows the amount and cost of the eoal
charged into the ovens in 1880, 1880, 1900, and 1905,
respectively, by states and territories, with the per-
centage of increase or decrease In quantity and in cost
for each intervening decade.

TH PER CENT OF INCREASE, BY STATES AND TERRITORIES:

1880 TO 1905.

COAL CONSUMED,

1805 1900
STATE OR TERRITORY.

Short

tons, Value, Short

Short
tons. Value, tons,

United States. . .[137, 376,251 1 320, 559, 104 30,157, 829 1818, 355, 252

o ——

e

PER CENT OF INCRE

| e
18490 1880

[/ 1000 £0 1005 1890 to 1900 1850 to 1590
i

. Short - ’ Quan- |
Value, tons. Value. tity.

i
S

6.0 | 90.0| 659
Alabama. .. 4,027,656 | 3,700,827 | 3,028, 472 ZA6.TI8 | 8,180,007 | 1,758,570 | o 476 46.3 [ 6081 47 9
Colorado. .. 1,000, 206 922,804 | gi7 795 | o 033 AT Ta9,778 | o0 5o B5.0 15261 241
Indian Territory 126,627 | 13004 |, 0V R0 N e e S A Rt
e (RS S N AU OO Msetetren 16,198 16,156 1,500 i
14,167 20, 084 26, 083 26,078 21, 60 / 9,011 |...... S
............. v 127,511 56,923 | 151,508 72,108 25,192 13520, 2212 ) 501 4 1 4y
B PO P 5,320 2,256 8,485 3,118 Jecramann, RErE s
.......... 4 208,035 ST 142,678 | 100540 | 134 jng 128,002 | "103 84g"| 55" RN
......... 23,128,017 | 14,524,648 | 19,400,030 10,890,852 | 14,336,085 | 6,002, 473 3,005,005 | 2,03L,%03 | 187 g,
573,620 582,461 | 084,821 | 501,07 619,016 | 124137 | 3162 | 1601
Poaee| Llsdizl oosims| s G900 I...... ETRPPR TR ST N A I
3,746,602 | 2,676 652 | 8,702 25 1,874,860 | "'1625 555 185 94401 2121 "y g 5587 5471 5.
....... 2,751,708 | 5,308,060 | 41,02, 835 1,268,732 | 4404 nag 135, 000 334,

1Includes 595,245 short tons, valued at 81,198,983, used for the manufacture of coke in establishments engage
se,
* Includes Georgla, TNinois, Maryland, Massachusetts, Michigan, Minnesota, Mantana,

Wyoming,

{Inchides Gaorgia, Ilinols, Indian Territory, Indiana, Massachusetts, Montang, New Mexico, Now York, Uteh,
§ Includes Georgia, Illinois, Indign Territory, Montana, Utah, Virginia, Washington, and Wisconsin,

SIncludes Georgia and Ilinois,

Bituminous coal is the only raw material used in
this industry and its cost, as charged into the ovens, is
the principal item of expense. For Census purposes
the cost of the coal consumed, whether mined in the
immediate vicinity or transported from g distance, is
its cost at the ovens, and all expenses of mining or of
Preparing the coal, such ag crushing or washing, and
of transportation to the ovens, is included in this cost,
In the Censuys Report on Coke for 1900, after noting
that the amount of coal used had increased 90.9 per
cent, while its cost had increased only 65.2 per cent for
the decade 1890 to 1900, it was stated: “This differ-
ence has been due in great part to improvements in
Mining machinery and methods, and in underground
haulage, which have decreased the cost, of production,’?

—

! Twelfth Census, Manufactures, Part IV, page 694.

| 160.0 | 325.8 | 106, 8 114.6"

r
S S

d primarily in the manufacture of other products,

New Jersoy, New Mexico, New York, Utah, Washington, Wisconsin, and

Washington, Wiseonsin, and Wyoming,

Judging from Table 4, such improvements have made
no marked advance during the past five years. It
further appears that the average cost per ton of coal
consumed in making coke in the United States in 1905
was $0.79; in 1900, $0.61; in 1890, 80.70; and in 1880,
$0.63. The average cost of coql consumed in making
coke in the various states and territories in 1905 was
Alabama, $0.94; Colorado, $0.92; Indian Territory,
$1.03; Kansas, $1.42; Kentucky, $0.45; Ohio, $1.69;
Pennsylvania, $0.63; Tennessee, $1.02; Virginia, $0.66;
West Virginia, $0.71; and in “all othep states,” $1.986.

Table 5 presents a statement of the condition of the
coal when charged into the coking ovens—that is,

- whether it was run of mine, or slack, and whether it

was washed or unwashed; but it does no, set forth any

- information as to the crushing of the coal, o practice

which obtains in certain establishments before coking,

517
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TapLE B.—QUANTITY AND COST OF DIFFERENT CLASSES OF COAL USED, WITH PER CENT OF INCREASE AND
AVERAGE PRICE PER TON: 1890 TO 1905.

P E. op TASTE, AVEILA};E PRICE
1905 1900 1890 ER CENT INCREASE SHOBT Tor. PER
N
cLASS, 1900 to 1906 | 1890 to 1900
A st. Short tons.| Cost. Short tons.| Cost. . 1905 | 1900
Short tons Co Quan- | gogp, | Quan-| oo 1890
tity. o | tity. M
17 R 137,376,251 ' $20, 550,104 || 30,157,829 |818,355,252 || 15,795,087 181,110, 700 28.9| 6L0| 90.9| 652 30.79| 80.61| so7p
Run of mine or lump, unwashed .| 25,165,602 | 17,663,115 || 20,844,637 | 12,309,681 |t 11,031,436 8,255, 542 20,7 43.5 79.2 49,1 0.70 | 0.5 0,71
Run of ming or lumli), washed.. | 2.002,721 | 5.885.787 || 1,457,961 | 1,304,437 . 205,083 § 9014 197.9) 24021 8263 | L134| om| om
Slack, unwashed....cveereseenn- 4,450,784 | 3,430,769 || 5,086,675 | 2,966,800 | 38,195,822 1 2,333,507 5| 189 51.6| 271l 07| os| om
Slack, WoSHed . - o vavcenrnrnnnns 4 848,054 | 4,570,433 || 2,818,556 | 1,774,334 547,255 215, 678 72.0 | 167.61 415.0| 723.1 0.94| 0.63[ 0.3

1Includes 593,245 short tons, valued at $1,198,083, used in establishments engaged primarily in the manufacture of other products.

2 Decrease.

From Table 5 it appears that of the coal used in the
. coke industry, the run of mine constituted 75.1 per
cent in 1905, 74 per cent in 1900, and 76.3 per cent in
1890. Of this run of mine coal, the per cent washed
was 10.3 in 1905, 6.5 in 1900, and 3.5 in 1890; while of
the slack coal, the per cent washed was 52.1 in 1905,
35.9 1n 1900, and 14.6 in 1890. In 1905 the total quan-
tity of coal reported as washed was 7,750,775 short
tons, in 1900 it was 4,278,517 short tons, and in 1890 it
was 968,329 short tons. This was an increase of 81.2
per cent for 1905 over 1900 and 700.4 per cent over
1840. To present the data in another form, it may be
said that of the total coal used, that washed formed
20.7 per cent in 1905, 14.2 per cent in 1900, and only
6.1 per cent in 1890.

Table 6 presents a statement of the amount and
value of coke produced in the census years 1880 to 1905,
inclusive; the amount and cost of coal used; the
amount of coal, in pounds, necessary to produce a
short ton of coke; and the value of the coal used to a
ton of the coke produced.

TasLg 6.—Comparative summary—relation of coal used to coke
produced: 1850 fo 1905,

1906 1900 1860 1880
Coal used: ’
Short tonS....cvveren- 137,376,251 30, 157, 829 15, 795, (087 4,300,110
Coste e iiiniaans 829,500,104 | $18,355,202 | §$11,110,700 } $2,761,657
Average  ceost  per
short ton. ....oo.... 20.79 $0.61 80.70 $0.83
Coke made:
short tons............ 225,143,288 1 19,640,708 | 10,008,169 | 2,752,475
alue. . i, 800,304,023 | $34,033,418 | 816,494,454 | $5,350, 489
Av;zmgut value per .00 $L.76
short ton.._........ 2. . $1.05 .
Coal used per shorttonof | . . #1.95
coke (pounds).......... 2,973 3,070 3,150 3,168
Average eost of conl to
short ton of coke....... §1.18 $0.93 $1,11 L0

1 Includes 505,245 short tons, valued at $1,198,993, used in estallishments
engaged primarily in the mannfacture of other produnts. .

* Incliides 410,225 short tons, valued at $1,302,572, made in establishments
engaged primarily in the manufacture of other products,

The output of coke in 1905 was greater by 5,502,490
tons, or 28 per cent, than in 1900; by 15,185,119 tons,
or 151.2 per cent, than in 1890; and by 22,390,813 tons,
or 813.5 per cent, than in 1880. The value of the coke
increased $15,671,205, or 45.2 per cent, in 1905 over
1900; $33,810,169, or 205 per cent, over 1890; and
$44,945,134, or 838.6 per cent, over 1880. The aver-
age value per ton for coke in 1905 increased $0.24, or
13.6 per cent, over the value in 1900; $0.35, or 21.2
per cent, over that in 1890; and $0.05, or 2.6 per cent,
over that in 1880. The amount of coal used in 1905
was 37,376,251 tons, yielding 25,143,288 tons of coke,
which indicates a loss in weight caused by the coking
process of 32.7 per cent. The value of the coal used
was $29,559,104, and the value of the coke produced
wag $50,304,623, an increase of 70.2 per cent due to the
process. In 1900 the coking process caused a decrease
of 34.9 per cent in the weight of the coal and an increase
of 88.7 per cent in its value, while in 1890 the corre-
sponding figures were 36.6 per cent decrease in weight
and 48.5 per cent increase in value, and in 1880 they
were 36.9 and 94.1 per cent, respectively. The amount
of coal necessary to make & hundred tons of coke was
148.7 tons in 1905, 153.5 tons in 1900, 157.8 tons in
1890, and 158.4 tons in 1880. The amount of coal
necessary to produce a ton of coke continues to grow
less, showing a continued increase in the efficiency of
the coking operations.

Table 7 shows, by states and territories, the totel
amount of coal used and of coke produced in 18%0,
1900, and 1905, together with the percentage of coal in
coke in each state and territory at each of these cen
suses. By the yield of coal in coke is meant the per-
centage of the original weight of the coal that remams
in the form of coke after the process of coking 1

complete.
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tanss T—QUANTITY AND PER CENT OF YIELD OF COAL

IN COKE, BY STATES AND TERRITORIES: 1880 TO 1908,

1905

1900 |

==

1580

ERRITORY, ]
STATE OR 1T T Short tons | Shorttons [ Perce

of coal used.

of cokeman-| of yield .
lufuctur(e\l, in ke, |i OF coal used.

nt | Short tons | Per ¢ent
of coke man- | of yield

afuetured. | incoke.

. . | Short tons | Percent || o, 0
Bhort tons  of ok man- | of vield || 500t tons

ufnetured. | incoke, | of cond nsed, |
I

i
| |
I | !
| i |
United STRTES. ..oevreenrinieeiniieanenns +37,376, 251 125.143.2&9‘ 67.3 \\ 30,157,829 | 19,040.798 65,1 15,795,087 T 10,008,16‘.)‘ 63.4
AR e eneessnrsmmmesne e an s aanas 4,027, 656 2,335,613 58.0 1 3,028,472 1‘757.94){4’ .0l L7R.047 | 1,065,893 50.0
COIOTAAG .. vacneremnens . oo 1,000,206 555, 62 58,6l 17,7 504,543 | ‘ 323,781 | 199, 638 617
[ndian Territory. pees . 126, 627 54,761 5
lndiﬂ.“at ........................................ - |
Kansus 1167 6,01 el e
1 1
Kentucky 127,511 03,092 81,005 @5 | 25,192
Missouri Y P, serasliianie, anelanions 2,860 53.8 1 8, 485
T - - 203,03 129,63 142478 53,978 BE 1aaITs
Pennsyivania . S 2107 16,308,934 10,490,030 | 13,245,794 630 ] 11,336,935
i
TEANeSSes. - . « 474,629 924,451 ; 684, 821 390,525 55,6 |: 619,016
Virginia. . - 1,670,256 1,139,010 67.9 ! 904, 635 618, 707 [EUR N L vean
West Viegin 3,746,602 | 2,355,146 629 1 3,702,825 | 2,278,670 £0, 1 || 5
All other Btate 2,751,708 | 1,840,897 67.1 lJ 91,022,832 643,642 62,9 | 4404, 540
! { ! ! i

1 Includes 595,245 short tons of coal used and 410,225 short tons of coke made in estahlishments engaged primarily in the manufecture of other producets,
:Ineludes Georgia, Illinols, Maryland, Massachusetts, Michigan, Minnesota, Montana, New Jersey, New Mexico, New York, Utah, Washington, Wisconsin, and

Wyoming,

" 3Includes Georgia, Iilinois, Indian Territory, Indiana, Massachusetts, Montans, New Mexico, New York, Utah, Washington, Wisconsin, and Wyoming.
«Includes Georgia, Illinois, Indian Territory, Montana, Utah, Virginia, Washington, end Wisconsin,

The table shows that the yield of coal in coke in [
1905 was 67.3 per cent as compared with 65.1 per
cent in 1900 and 63.4 per cent in 1890, This increase
in yield is accounted for partly by the introduction and
increased use of by-product ovens, partly by improve-
ments in the construction and operation of the bee-
hive ovens, and partly by the preparation of the coal
itself through washing or other treatment, prior to its
heing charged into the ovens. In 1905, of the 25,143,288
short: tons of coke produced, 2,422,796 short tons, or
9.6 per cent, were produced in by-product ovens, while
in 1900, of the 19,640,798 short tons produced, 906,534
short tons, or 4.6 per cent, were produced in by-product
ovens. As stated above, no by-product coke was re-
ported prior to 1900. The extent to which washing is
practiced may be ascertained by an inspection of Table
5. From the analysis of the data in this table and
Table 4, it appears that while the increase in the coal
used in coking in 1905 is but 136.6 per cent over that
for 1890, the increase in quantity of coal that was
washed for use in coking in 1905 was 700.4 per cent
over that of 1890.

45264—nra 1905—rpr 4—08——385

The highest vield of coal in coke in each of the three
census years was reported for Pennsylvania. The low-
est yield in 1905 was in Indian Territory, 43.2 per cent;
in 1900 it was in Kentucky, 53.5 per cent; and in 1890
it was in Indiana, 50.5 per cent. It must be stated in
this connection, and the same statement should be
made in regard to the amount of coal used in the manu-
facture of coke, that it is not possible to secure abso-
lutely accurate information in regard to the yield of
coal in coke for the reason that, in many instances, the
coal is not weighed before being charged into the ovens,
and therefore the amount as reported in the schedules
is frequently estimated. The figures, however, may be
taken as fairly representing the condifions.

TFor each state and territory in which there are at
least 8 establishments, Table 8 gives for 1880, 1890,
1900, and 1905 the quantity of coke produced, the rank
according to produetion, and the percentage which each
makes of the total output for the United States. The
statistics for the states and territories in each of which
there are less than 3 establishments are combined in
groups,

£
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Taste 8.—PRODUCTION OT COKE, BY STATES AND TERRITORIES, WITH RANK OF EACH: 1880 TO 1905,

———— =
l SHORT TONS OF COKE, PER CENT OF TOTAL OQUTPUT. RAKK,
STATE OR TERRITORY, ———
{ 1905 1000 1890 1880 1905 | 1900 | 1890 | 1880 || 19057 | 1900 | 1890 | 1550
United SEATES. <. o ooneeenereeeee e | 295,145,268 | 10,640,708 | 10,008,169 | 2,752,475 || 100.0 | 100.0| 100.0 | 100.0 [|.eeoueilvrnn )
STNSTITANI G-« e o eeeomeeeeee e eseae e N G098 | 19,545,504 | 7,372,653 | 2,317,140 | 040 | 6.4| 727| 842 1 1 1 =
%’QE_‘S’{"{%‘,;}H{E """"""""""""" 6 | woTEe0 | Gl264s | 9570 | 94 16| 61| a5 2 2 i ;
Alabama. .. .. 955613 | 1,787,500 | 1,035,823 205 93] 1| 15| 15 3 H 3 3
Virginia 1,139,010 618,707 [ N PSS 4.5 3.2 [C I P 4 4 [0 O
A0 et e k5,662 | 503,543 | 199,038 Bow | 28] 26| 20 o7 5 5 5

‘a"é‘é’éﬁ‘:‘ eI 54 A5 30595 | 356,004 a1, 675 L3l 19| %e| 33 8 ) 3 Z
800+ emeaeem LI 120,031 84,578 75826 | 1000206 || 05] 040 08| 40 14 8 B H
Kentucky.. .- L. 63, 09 81,045 15,021 l1eemannens. 0.3l 04| o1l...... 16 9 2.,

din TS - < oo e e 54,761 24,379 O T oz 01| ® |...... 17 i 5l
Raneho, crmieors ' 4,001 a7y 13,010 (2270000000 o) 0.1 o1l 2| .| oo
MUBSOUT s eieaeeen i et aaieenemaeomen et enartaananaen 2,800 5975 |ocieesenfl e ?) 0.1 Lol 20 Wl
L5 LT o A P OO 2,105 8,401 1,000 f........ 9 0.1 [ TN PO 21 14 [

.................................. ®

Massachusetts

New Jersey
Maryland..

Minnesota.
‘Wisconsin
Michigan

Montana
Now Mexico.
Ut

Wyoming....
All other states.ov.vriieniciciiiiiiiaaiaiaes \ ..............

5 617,158

6204,113

o~
=
=

177,000

tncludes 17 subsidiary establishments,

3 Includes 410,225 short tons mads in establishments engaged primarily in the manufacture of other produets,

3 Included in “‘all other states.”
1 Less than one-tenth of 1 per cent.

¢ Inclndes Georgin, Illinois, Massachusetts, Montana, New Mexico, New York, Utah, Washington, Wisconsln, and Wyoming,
¢Includes Georgia, Illinois, Indian Territory, Montana, Utah, Virginia, Washington, and Wisconsin.

?Includes Georgia and Iilinois,

As in the past, the coke production of Pennsylvania
in 1905 greatly exceeded that of any other state, but
the margin is steadily decreasing, for whereas in 1880
the product of Pennsylvania constituted 84.2 per cent
of the total, in 1890 it was 73.7 per cent, in 1900, 67.4
per cent, and in 1905 but 64.9 per cent. As in 1900, of
the 6 leading coke producing states, 5, namely, Penn-
sylvania, West Virginia, Alabama, Virginia, and Ten-
nessee, drew their coal supply from the coal fields of
the Appalachian system, but whereas the proportion
of the product coming from this field constituted in
1890, 92.5 per cent of the total and in 1900, 93.2 per
cent, in 1905 it was but 89.4 per cent. In 1905 the
coke producing states and territories west of the Mis-
sissippi, including Minnesota, yielded 4 per cent of
the total output, and 6 states—Massachusetts, New

- York, New Jersey, Maryland, Minnesota, and Wis-
consin—operating ovens at a distance from the coal
fields, produced 4.9 per cent of the total. Massachu-
setts imported coal from abroad, but the major part of
the supply for the other 5 states was drawn from the
Appalachian fields. In 1905 the number of states
each of which produced more than 100,000 tons of
coke in the census year was 15, as compared with 7 in
1900, 5 in 1890, and 2 in 1880. Of the states which
produced more than 100,000 tons 'each in 1905, 2—
Colorado and Utah—are west of the Mississippi. In
1905 the total coke production was 28 per cent greater

than in 1900, for there were 14 states each of which
produced five-tenths of 1 per cent or more of the total
production, while in 1800 there were but 6 states of
which this was true. Considering the rank, Table 8
shows that there were 24 states and territories in
which coke was produced in 1905, as compared with 22
in 1900, 18 in 1890, and 9 in 1880. At each census
Pennsylvania has stood at the head of the coke pro-
ducing states. West Virginia, Alabama, Virginia, and
Colorado hold the second, third, fourth, and fifth
places, respectively, in 1905, as they did at the census
of 1900, while the first three occupied practically the
same relative positions at the census of 1890. Massa-
chusetts, which entered the list in 1900, taking the
seventh place, passed to the sixth in 1905, while Mary-
land, which entered the list in 1905, took the seventh
place. The most marked change in rank between the
censuses of 1900 and 1905 is found in the case of Mon'
tana, which has passed from the tenth to the twentieth
place. The most notable changes in rank between the
censuses of 1880 and 1905 are to be observed in the
cases of Indiana, which, though ninth in 1880, had
ceased to produce in 1905; Illinois, which had drOPI’Fd
from the eighth to the twenty-third place; and Ohio
which had dropped from the second to the fourteenth
place. Tt is of interest to mote that Massachusetts
Maryland, New York, Wisconsin, and New Jerseys
states in which by-product coke ovens are operated &b
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a distance from the bituminous coal deposits, took rank
in the sixth, seventh, tenth, eleventh, and fifteenth
places, respectively.
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the amount of coal used, the amount and value of the
coke produced, the average yield of eoke in tons per
oven, the average value per ton of coke at the ovens,

Table 9 gives a summary of the number of ovens in

gives and the percentage yield of the eoal in coke.
operation in 1880, 1830, 1900, and 1905, together with |

Tapre 9.—OVENS OPERATED, QUANTITY AND VALUR OF COKE, AND YIELD OF COAL IN COKE: 1880 TO 1905,

PER CENT OF IN-
CREASE.

i 100 | 1se0 |

| i
i CENSUS. i
Ii

‘ |

i
|
I 1903 1

( ‘ 1880
1906 | 1590 e 0w L6 s
! ! [i 1003 | 1900 | 1590
e _ ! | | i l [
vens, ACEEVE, DHITDEI. o evsinit i i e ! 102,07 47,142 32,659 0,708 ]‘ 3.6 44,31 2054
Con] used, short tons.. ... 187,876,250 | 30,167,620 | 15,705,087 1 4,360,130 11 23w} g0.0] 223
80}1:"3 1’;833323 ;e}}og gi?nu N £25,143, ;ess 10,840,768 | 10,008,169 2,762,475 ;’5 0] 2t 266
ok v . 3o R0 25 , 3t 3 3.
Y?m%pof coil in coke, per eent. . . ‘5\‘»7’.3 Ggl’{ 6?5.0% ﬁiﬁ . ‘” d‘“} ...... “
Value of coke at ovens, total. -1 1850,304,623 | $34,633,418 | $16,404,454 | $5,350,480 || 452 ¢ 110.0°) 2078
Per ghorfton..........ie . $2.00 $1.76 | $1.65 $L,05 11 Lo 6.7] 215.4

1 Tncludes 1,362 ovens in 17 establishments engaged primarily in the mannfuctire of other products.
2lntc)udes 595,245 short tons of coal and 410,225 short tons of coke, valued at §1,502,572, made in establishuments engaged primarily tn the marufucturs of other
roducts.
P v Decrease.

! Tasre 10.—Comparative summary—number and kind of ovens in
active use, by slates and terrilories: 1890 to 1005~ Continued.

Each item in Table 9, except the average yield of
coke per oven, shows an increase for 1805 over the pre-
vious censuses. The decrease in the average yield of

. . . | .
coke per oven is offset by the increase in the percentage OVENS.
yield of coal in coke. It should be noted that the total | sta1e OR TERRITORY. [Census. ot o ' 57 | og
value of the coke and its average price per ton repre- | nugﬂfer.? Beebive. | e | P00~ | grylds,
sent the value of the coke at the ovens before the ex- ‘ ;
penses of transportation and marketing have been | Kentueky............... | 1oos 28 3’6’3% ........................
added. ! 1560 164 Toa LTI
Table 10 gives a comparative summary of the num- | Muryhmd--.-...-...-..m] 1003
ber and kinds of ovens in active operation, by states 19 | v
and territories, for 1890, 1900, and 1905. MRSRLChUSELLS. . ... eevns & 1005 350 | hee 459 Lo
Tasre 10.—Compurative summary—number and kind of ovens in > [N i e N R
active use, by stales and lerritories: 1890 to 1905. Michigan..cooeconveene . P 1008 B 10 e ) e
|
i
OVENS. | Minnesotac............... !
: |
STATE OR TERRITORY. |Census Total Belgl By- | o ; |
oth v elgian ther y .
pumbr., || Beehive. "o tgy e P&gg“ siyles, | MisSOUIL e i
i \
Usited States. ... 1005 || o0l era|  es| 2imli... { MOnEana. <o l
1900 | 41l 45,680 |........ Lo | e
1890 32,660 || 32,120 238 |........ 207 s
ARSI veenernerennens 1905 5,247 5,007 |.ooenn 240 v ... | NewJersey......c........ ,
1900 p :
1890 ! |
Colorado. . uneeneene, 1005 { New Mexico............on (
1600 ! !
1860 !
GROTRIR . aevereeie ot 1905 CONew York....o..ooolls
1000 |
1890 :
TR0 v eveeee 1005 OMO . e verraeremeenn e 1905 331 051
1900 i 1900 235 235
1890 | w0 | Ry
! 5
Todien Territory .. ........ 2005 ! Pennsylvanit............. w0s | A0 86,075 ... L
1900 | 19K 26,820 1 206,508 1o oaan . b1/ P,
1800 ! 1560 1| 2,405 ) 2,338 T R 19
Indiwma........... L 1905 {loeverweraafliannanesad]e- - 5
%% TENNeSSEe. cuuvranirnannee ig‘(é‘é
Kansgs, . ...,
"""""" %ggg - [417:) DR {&0;,
1890 52 21 000 HOUURON IO e

Unclndes 1,362 ovens-1,070 beenive and 202 by-product—operated by estab-

Hshments engagzed primarily in manutaeturing products other than coke. #Included in **all other states and territories.”
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Tante 10.—~Comparative summary—number and kind of ovens in
active use, by states and territories: 1890 to 1905—Continued.

OVENS.

STATE OR TERRITORY.' |Census. Total Bel By-
. otal whien |Belgianl 8
number. || Beehive: or e | P

Other
styles.

Virginite, .o, eeveiniana.. 1005 3, 426 3,426
1000 1, 588 1,328 |....
1890 )
Washington.............. 1905
1900
18490

1005
\ 1600

West Virginia. ...........
1890

Wisconsin............... L1905

10
1590

Wyoming...oooenivvann.. llm)’;
G040

1850

!

i

t

All other states and ter- | 1005 ||....o._.. 1,
ritories. 1900 Hoivo.o...
21890 H 1,179

|

1 Included in ¢ all other states and territories.” . o

¢ Includes € eorgin, Hinois, Indian Territory, Montana, Utab, Virginia, Wash-
in [fit(m. and Wisconsin. Each state producing cokeis reported separately for 1900
and 1903.

In comparing the number of establishments reported
at different censuses it should be borne in mind that the
method of reporting them differs from time to time
with the changes in business organization. Separate
plants reported as individual establishments at one
census may have come under the same ownership dur-
ing the period between censuses and be reported as a
single establishment at a subsequent census. Such
changes in the method of enumeration affects all de-
tails based upon the establishment as a unit of meas-
urement,

In the United States the average number of ovens to
an establishment increased from 196 in 1900 to 213 in
1905. In the three states that produce most of the
coke the average number was: Pennsylvania, 332 in
1905 and 302 in 1900; West Virginia, 124 in 1905 and
1071in1900; Alabama, 219 in 1905 and 347in 1900. By
far the greater portion of the coke manufactured in the
United States is still made in the ordinary beehive
ovens, of which there were 60,783 out of a total of
62,973 active ovens reported for 1005; 45,680 out of a
totalof 47,142 active ovens reported for 1900;and 32,129
out of a total of 32,659 active ovens reported for 1890,
No coke has been reported as being produced in pits
or mounds since 1890. In late years this method was
employed merely in testing the value of coal for the
production of coke, but the test is now made in 5 more
satisfactory manner by shipping the coal to a properly
constructed oven. The Belgian or flue ovens, reported
separately in 1890 and 1905, were in 1900 included
among “other styles.”” No by-product ovens were re-
ported until 1900, when 1,020 ovens of this type, yield-
ing 906,534 tons of coke, were enumerated. In 1905
there were reported 2,174 by-product ovens, yielding
2,422,796 tons of coke.

Table 11 presents the statistics relating to the capital
and to the kind and the number of ovens in idle esta)-
lishments, by states and territories, for 1890, 1900, and
1905.

Tapre 11.—Comparative summary—capital and ovens in idle estgh-
lishments, by states and territories: 1890 lo 1905,

Num- OVENS,
ber of
estab- -
STATE OR TERRITORY. Census. llSh-q Capital. Totl | . | Beie
i}ig‘ ber. || Pive. |t fstyles,
United States...| 1005 29 192,708,149 || 3,672 || 3,647 |....... y 25
1000 14 | 511,600 || oed || ees Ll 3’
1860 281 444,483 | 1,247 || 1,140 i 0
Alahama.....o..o.u.eee 1905 | [ 239,196 || 1,555 || 1,555
1900 1 20,000 90 o)
{ 1
Colorado...c..vuennn.. %
TNOoiS. camemnncnranees
Indiana...............
Kansas..coe.enene U
KentueKy.aeooooaaons
Montan. .eeee...one.
New Mexico.,.........
(02317 1905 P P
14900 1 5,800
1800
Pennsylvania......... 1605 8 1,345,845
1900 4 59,200
1880 15 317,207
Tennessee.lewneeans... 1905 2 71,705
1900 Lo el
1800 2 16,050
Washington.,.........| 1005 1 50,000 235 278 AN U
West Virginia.........

The capital invested in idle establishments has in-
creased steadily in the three censuses for which the
information has been gathered, it being $2,191,480, or
428.3 per cent, greater in 1905 than in 1900, ani
$2,258,666, or 508.2 per cent, greater in 1905 than in
1890. The percentage of capital invested in idle estab-
lishments of that invested in active establiffiments was
8 in 1905, 1.4 in 1900, and 2.5 in 1890. The totel
capital invested in idle establishments in 1905 was
divided among the states as follows: Pennsylvanig,
49.8 per cent; West Virginia, 36.6 per cent; Alabams,
8.8 per cent; Tennessee, 2.7 per cent; Washington, 18
per cent; and Colorado three-tenths of 1 per cent.
While the capital invested in idle establishments has
constantly increased, the number of idle ovens ‘h&S
fluctuated. In 1905 the number of idle establish-
ments was 15, or 107.1 per cent, greatér than in 1900,
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and the number of idle ovens in 1905 was 3,003, or
448.9 per cent, greater than in 1900. Table 11 shows
that the idle ovens were principally of the beehive type,
and that the largest number of idle establishments and
idle ovens were located in West Virginia, though the
largest investment was in Pennsylvania. This was
due to the fact that a portion of the ovens idle in
Pennsylvania were of the by-product type.

BY-PRODUCTS.

Table 12 shows the quantity and value of the by-
products obtained from retort or by-product ovens in
1900 and 1905, enumerating the more important of

these. ;
TABLE 12.—By-products: 1905 and 1900.

1905 19090
Unit of
mensure,
Number. | Value. Number, | Value,
Total value . eeeeeercacuswenllienaancnaa. $3,147,288 {[_oeneen..... $052,027
TAT,ceererrennnnes Gallons. .-.... 26,223,323 | 613,388 || 10,468,733 | 207,952
Ammonium  sul- | Founds....... 31,546, 781 818,200 || 11,084,931 | 330,921
hate.
Agnmonialiquor... Gallons....... 4,791,468 763,201 || 1,572,325 | 180,642
Surplus gas sold... Tl_:)(l)uiar;;dcm 4,403,062 | 843,787 || 1,171,043 | 225,022
c fest.
Unelassified. caeeefeeanemrserismasaflorinuenannn 108,532 Jlocveiuiennns 7,490

The modern by-product oven, for the recovery on a
commercial scale of the volatile bodies driven off from
coal during the process of coking, was introduced in the
United States in 1892, and the statistics of 1900 are
therefore the first available for by-products. The by-
products consist chiefly of tar; ammonia, obtained in
the form of ammoniwm sulphate or as ammoniacal
liquor; and surplus gas, which is sold for generating
light, heat, and power.

The unclassified by-products consist of benzol, which
is condensed and removed from that portion of the gas
which is to be used as fuel in the ovens, pyridine,
phenols, and other substances. The term *by-prod-
uct” has a specific meaning in the coke industry. It
is the general term by which those substances which
were lost in the older processes of coking but which are
recovered by the modern methods of coking are desig-
nated. Care should be taken that ‘by-products”
should not be confused with “all other produects,” for
this latter covers transactions in products like lumber,
which are purely incidental to the carrying on of the
coke industry. The value returned for these products
in 1905 was $3,147,288, an increase over 1900 of
$2,195,261, or 230.6 per cent. No attempt has been
made in this investigation to ascertain the quantity
and value of the products obtained from the coal tar,
8s in this industry tar is a final product. The quan-
tity of gas produced was 20,695,371,300 cubic feet, of
which 16,232,309,487 cubic feet were consumed in the
process of carbonizing coal. No statistics are avail-

&;)le from any previous census with which to compare
this, ‘

The total coal reported used in by-product ovens in
1905 was 3,317,583 tons.  The number of cubie feet of
gas produced per ton of conl used in by-product ovens
was 6,238. In some instances, while the plants were
under construction and before the by-product appara-
tus was available for use, the ovens were being oper-
ated to produce coke, and so gas and other volatiles
were lost, and therefore the vield of gas per ton of coal as
given above islower than the possible yield. The total
quantity of coal coked in 1905 was 37,376,251 tons, of
which 3,317,585 tons, or 8.9 per cent, was coked in by-
product ovens. The total quantity of eoke produced
in 1905 was 25,143,288 tons, of which 2,422,796 tons,
or 9.6 per cent, was produced in by-product ovens.
Of the 19,640,798 tons of coke produced in 1900, the
by-product ovens made 906,534 tons, or 4.6 per cent.
The coke produced in by-product ovens in 1905 was
1,516,262 tons, or 167.3 per cent, in excess of that pro-
duced in such ovens in 1900. The percentage vield of
coal in coke in by-product ovens in 1905 was 73, while
the vield of coal in coke for the total coal used in 1905
was 67.3.

The yield of tar per ton of coal used was 7.9 gallons,

and its value $0.023 per gallon. The average yield of

tar per ton of bituminous coal is usually accepted as 10
gallons. As tar is generally sold in barrels holding 50
gallons, the number of barrels reported was 524,466,
The average weight of tar is 10 pounds per gallon, and
the weight returned is therefore 262,233,000 pounds.
These statistics for tar are subject to the same criti-
cism that has been given above in regard to the data
returned for gas.

The ammonia compounds obtained from the coal are
reported in two forms. In the early practice of the
destructive distillation of coal the ammonia com-
pounds were recovered and disposed of as ammoniacal
liquor, but to-day the practice at many of the by-
product coke plants is to treat this liquor further so as
to convert its ammonia contents into ammonium sul-
phate. It is desirable, in discussing the ammonium
compounds produced, to reduce them to & common
basis. Ammonium sulphate is to be preferred as a
base for reference, as it is a definite substance of well-
known composition, while the ammoniacal liquor is a
variable mixture of many substances. In ealling for
the returns for *‘ammonia liquor,” the ‘‘strength” was
asked; and as returned it varied widely among the dif-
ferent establishments reporting. The data of each
establishment were therefore reduced to terms of
ammonium sulphate and the yield per ton of coal
noted, and where the result varied from the limits fixed
by Pennock,' they were inquired into specially. It
was thus Jearned that the quantity of coal coked in
by-product ovens from which the ammonia compounds
were recovered was but 3,255,625 tons. The total

1V, Internationaler Kongress fir angewandte Chemie, vol. 2, page
784.

B
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quantity of ammonium compounds recovered, calcu-
lated as ammonium sulphate, was 62,633,417 pounds.
This gives an average yicld of 19.24 pounds of ammo-
nium sulphate per ton of coal carbonized. Pennock
gives the average as 20 pounds of ammonium sulphate
per ton of coal. The average value of the ammonium
sulphate reported was $0.026 per pound, and of the
ammonia liquor, $0.159 per gallon.

It is possible from the statistics reported to calculate
the quantity and value of the total products which
might have been obtained if all of the coal which was

.coked in 1905 had been eoked in by-product ovens, and

such a presentation affords some idea of the loss which
results from present practice.

Table 13 shows the quantity and value of all the
products returned in 1905, with the percentage which
the value of each product bears to the total value, the
quantity of each product which would have been oh-
tained if the entire 37,376,251 tons of coal had heen
coked in by-product ovens so that the volatiles were
recovered, and the value of these products at the rate
per unit which obtained in 1905.

TapLe 13,—ACTUAYL QUANTITY AND VALUE OF ALL PRODUCTS REPORTED IN 1905, AND POSSIBLE QUANTITY

AND VALUE OF PRODUCTS IF TOTAL COAL HA

Unit of measure.

D BEEN TREATED IN BY-PRODUCT OVENS.

)
ACTUAL. 1‘ POSSIBLE,
) . Per cent :
Quantity. Value. of totul Quantity. Valus,
value. |

Tc»ml...........................,.: .............................................

L2 s Short tona. ..
T «..-| Gallons....
Ammonium sulphate. ..... eearearerraaeeenas ....| Pounds....

.| Gallonms....

Amionis liquor. ... .o
. Tho&:

Gras {or consumption in ovens ..
Surpius gas for sale ...
Unclassified by-products. ......oo......
All other products

sand cubic feet. .

............................ 853, 455,108 100.0

.............. £00, 947,244
...... 125,143,288 | 1 50,304, 623 94.1 27,295, 467 B4, 610, 5
e | ises| b bR et
. 546, . 9,119, 068 18,697,
A Cd7on 4o 763,201 ... oo eens 007, 06
. 16,282,300 | eiavnrmecrcdannanneen 183,025,147 |uevvrvnoenns
. 4,463,002 843,787 1.6 50,127,007 9,474,174
| S 108, 532 R A 1,202,733

B NSRS 17 | (o [T 36,018

1 Includes 410,225 short tons valued at $1,302,572 made in establishinents engaged primarily in the manufacture of other products.

¢ Lesa than one~tenth of 1 per cent.

The average vield of gas per ton of coal reported for
the by-product ovens was 6,288 cubic feet. At this
same rate the 37,376,251 tons of coal would have
vielded 233,153,053,738 cubic feet. The percentage
of the total gas produced in by-product ovens in 1905
which was sold was 21.6, and the average price at
which it was sold was $0.189 per thousand cubic {eet.
Had all of the coal used in 1905 heen coked in by-
product ovens, the volume of gas available for sale,
assuming the same percentage as for 1905, would have
been 50,127,906,554 cubic feet, and its value at $0.189
per thousand cubic feet would have been $9,474,174,
or there would have been an increase of $8,630,387
over the actual return. Proceeding in a similar man-
ner for the coke, and assuming the same percentage
yield of coke in coal, the increase in the yield of coke
would have been 2,152,179 tons, and, at the same rate
per ton, the increase in value would have been
$4,305,003. Treating the data for tar in the same
manner, and assuming the same yield per ton and same
value per gallon as for that reported, the increase in
the yield of tar would have been 269,049,060 gallons,
and the increase in the value $6,293,309. Considering
the ammonia compounds and assuming them to be
recovered as ammonium sulphate, the increase in quan-
tity would have been 656,485,652 pounds, and the
increase in value, $17,115,515.. From a similar point
of view, the increase in value of the unclassified by-
products would have been §1,114,201. From a com-
parison of the total value of the actual produects shown
in Table 13 with the total value of the possible prod-

ucts, it appears that there would have been a gain of
$37,492,136, or 70.1 per cent, in value if all the coal
coked in 1905 had been treated in by-product ovens,
This increase is based on the assumption that the value
per unit which obtained in 1905 would be maintained
for the entire output. Such, however, would not he
the case, for the supply of some, at least, of the by-
products would greatly exceed the existing demand,
and the value would consequently fall. Nevertheless,
there will be an ultimate economic gain in the treat-
ment of the coal in by-product ovens, for, with the
growth of and improvements in the arts, there will be
a constant increase in the demand for the products
not only to apply more extensively to present uses,
but, as such, to put to new uses, while many of them
will undoubtedly become sources of new commercial
products.

FOREIGN TRADE IN COKE AND COKE BY-PRODUCTS.

This industry is affected by foreign competition, and
it is desirable to consider here the condition of.our for-
eign commerce in the commodities which are the prod-
ucts of the coke industry. The statistics for this have
been compiled from *“Commerce and Navigation of
the United States,” issued annually by the Bureau of
Statistics, Department of Commerce and Labor. Tﬂ‘
ble 14 presents the quantity and value of coke im-
ported into and exported from the United States for
each year from 1896 to 1905. The importations and
exportations for 1905 are included, for while the censts
year is from January to December, 1904, inclusive, the

e
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fiscal year of the Treasury is from July 1, 1904, to June |
30, 1905, and this would largely cover the period in -

which the manufactures of the calendar year 1904
were disposed of.

Tapre 1d.—Imporis and exporis of coke: 1896 to 1905.

Pt —————

IMPORTS, j‘ EXPORTS,
[‘ D ti
TEAR. «‘ omestic. Foreign.
{‘(;)ﬁ‘sg Value. | ]
. i\ Long Value Long ' yatue
: tons. N Qiue.,
i

tons, |

i i
44,812 | $117,361 || 130,070 : 33
27,203 |~ 7,602 11 155,072 | 557,046 1 1,070 | 3,640
e ‘

a7ia00 |tz a2 |l 212001 | cos)7sd 5 Lin
51,435 | 172,540 | 215,518 | 632748
50,448 | 232,555 || 363,202 | 1238007 a s
75,104 | 300,504 || 365,888 | 1,433, 407 1 32
28 B @8 k) s b
2y Qe 15 1E N R P
123,124 | 403,570 || 479,431 | 2)208 933 {11
136,008 | 835,481 || 550,188 | 2928, 442 i e

Tt is surprising that there should have been such a
quantity of so low priced a commodity imported as is
shown for coke for 1905, and especially when there is at
present an ad valorem duty of 20 per cent upon it. The
importations of coke for 1905 were: From Belgium,
6 per cent; Germany, 14.8 per cent; United Kingdom,
18.8 per cent; Dominion of Canada, 60.3 per cent;
Mexico, Japan, and British Australasia, collectively,
one-tenth of 1 per cent. Of the importations from the
Dominion of Canada, 62.5 per cent, or 73,856 long tons
came from British Columbia, while the remainder was
from Quebec, Ontario, and Manitoba. The export
data indicate that the foreign trade in domestic coke is
increasing constantly. Domestic coke was in 1905
exported to a considerable number of ‘countries, but
prineipaily to the Dominion of Canada, Mexico, and
Cuba; Quebee, Ontario, and Manitoba taking 299,203
long tons, or 54.4 per cent, of the total ; Mexico, 241,262
long tons, or 43.9 per cent; Cuba, 8,343 long tons, or
1.5 per cent; and 16 other countries, two-tenths of 1
per cent.

Table 15 shows the number of barrels and the value
of the crude coal tar and coal tar pitch imported into
the United States for each year from 1896 to 1905,
inclusive, and the quantity and value of the domestic

coal tar which was exported for each year from 1902 to
1905,

Tapte 158. —Imports and exports of coul tar, crude and pitch:
1896 io 1905.

IMPORTS. i EXPORTS,

YEAR.

Barrels. Value.

Value. [ Barrels.

141,515 | 201,862
111,596 | 259, 490

X
25,040 | 67,858 |
74,385 | 168,255 |..
37,050 | 101,044

32,067 | 86,204
56,743 | 139,393

114,555
4,834 15,631

43,732 83,039 6,383 19,284

s 4 | ube77 || w63 B0

1Not stated separately prior to 1902,

[

Table 15 shows a growing though somewhat fluctu-
ating exportution of domestic conl tar.  Crude coal tar
and coal tar pitch are admitted free of duty under the
prevailing tariff act. Nevertheless, it is surprising
that the quantity imported should be so large when it
is considered that, according to W. H. Blauvelt,* 28
per cent of the tar produced in this country in 1905
was burned at the works, because of a lack of demand
for it. The foreign coal tar and coal tar piteh im-
ported in 1905 were supplied as follows: Germany, 8§96
barrels, or 1.9 per cent; United Kingdom, 21,756 bar-
rels, or 46.8 per cent; and the Dominion of Canada,
23,817 barrels, or 51.3 per cent. Of the provinces
forming the Dominion of Canada, Nova Scotis and
New Brunswick are credited with supplying 18,635
barrels, or 78.2 per cent. The influence of the Otto-
Hotfmann by-product ovens at Sydney, Nova Scotia, is
thus clearly indicated. The domestic coal tar which
was exported in 1905 was dispatched to some 29 dif-
ferent countries, and therefore shipped in small lots.
The largest amount, 11,328 barrels, or 64.2 per cent of
the total, was exported to Italy; 4,311 barrels, or 24.4
per cent, were sent to the Dominion of Canada; and
11.4 per cent to all other countries.

Table 16 sets forth the values of the coal tar prod-
ucts, which are not medicinal preparations, colors,
or dyes, that were imported into the United States
during each year from 1898 to 1905. These substances
are, under the prevailing tariff act, imported free of
duty and, according to the Treasury schedule, include
benzol, toluol, naphthalene, xylol, phenol, eresol, tolui-
dine, xylidin, cumidin, binitrotoluol, binitrobenzol, ben-
zidin, tolidin, dianisidin, naphthol, naphthylamin, di-
phenylamin, benzaldehyde, benzyl chloride, resorcin,
nitrobenzol, and nitrotoluol.

Taste L8.~—Imports of coal tar products, not medicinal preparations,
colors, or dyes: 1803 to 1905,

\
[

YEAR | Valae. YEAL. 1 Value,
T2 v eiecemeneranens | sanis, 008
LR . 425,069
. 301,645
100500 ee 40%, 352

Some of these substances, like benzol, toluol, naph-
thalene, eresol, and others are found occurring as such
in the erude coal tar and may be obtained from it by
distillation, or chilling and expression. Others of
these bodies, like nitrobenzol and nitrotoluol, are
products of the further manufacture of substances
obtained from the coal tar. Some of these bodies,
like benzol, may be obtained also from the gas irom
by-product ovens, and they are so commercially ob-
tained in thiscountry,and are included in Tables 12 and
13 of this report under “unclassified.”  No information
has been obtained as to the countries from which these
. products are exported, but undoubtedly they are coun-

1Private communication.

(Y
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tries which, like Germany, pursue the economie policy
of utilizing labor in working up domestic Taw material
into manufactured products having an enhanced value.

Table 17 sets forth the quantity and value of the
ammonium sulphate, carbonate, and chloride im-
ported into the United States for consumption for
each of the years from 1896 to 1905, inclusive.

Tasre LT.—mports for consumption of ammonium salts:
1896 to 1905.

SULPHATE. H ” CHLORIDE.
YEAR. U , .
Pounds. | Value. I Pounds. | Value. H Pounds. | Value
i

1800, cenneanns 24, 541,306 | $480,97L || 643,621 240,371 5,338,206 | $283,820
i eal] 19,810,043 | 336,073 372, 460 22, 287 4,708, 160 217,789
..| 16,413,443 | 277,531 179, 440 10,128 4,002,740 168, 613
13,052,127 | 207,347 || 150, 540 8,405 5,125, 644 215,000
16,822,000 | 423,006 |} 298, 788 19,851 5,005, 057 214,057
98,071,761 | 604,454 181,701 12,204 4,772, 364 245,163
6,201,038 | 842,600 || 280,837 | 17,508 || 6,000, 551 328, 572
33,554, 055 | 852,561 || 488,263 | 29,8 6,150,708 | 308,605
43,333,767 | B8O, 403 1| 787,010 52,560 6,841, 860 351,768
1905, .o iaennen 30, 576, 508 | 807,480 463,109 29,746 || 7,134,343 368, 136

The salt indicated as chloride in Table 17 is also
known as muriate of ammonia and as sal ammoniac.
Besides the salts enumerated, beginning with 1902,
there have been reported the following importations
of phosphate of ammonia: 1902, 68,750 pounds, valued
at $5,065; 1903, 231,867 pounds, valued at $15,650;
1904, 141,610 pounds, valued at $9,065; and 1905,
67,070 pounds, valued at $5,939. No aqua ammonia
appears in this decade. The trade in this article seems
to have ceased completely, for whereas in 1891 aqua
ammonia was imported to the value of $12,858, in 1893
the value was but $718, and there has been no subse-
quent entry on the record. The various ammonium
compounds imported here are obtained usually from
bituminous coal, because the chief source of the ammo-

MANUFACTURES.

nia in all ammonium compounds is to-day found in the
ammoniacal liquor from by-product coke ovens, gus
works, and blast furnaces, though synthetic methods
of production have been invented and may come into
commercial use. 'To show more fully the relations, the
quantity of each of these salts, except the sulphate,
which was imported in 1905, was converted into its
equivalent weight of sulphate of ammonia, giving
8,707,116 pounds, which, added to the weight of the
sulphate of ammonia, imported assuch, gives a total of
39,283,674 pounds. The total value of all the ammo-
nium salts imported in 1905 was $1,211,350. Each of
these salts is subject to duty, the tariff being for sul-
phate 0.3 cent per pound, for carbonate 1.5 cents, and
for muriate 0.75 cent, while on the phosphate the duty
levied is 25 per cent ad valorem. Notwithstanding
these duties, and the enormous quantity of ammo-
nincal liquor that is permitted to escape from bechive
and Belgian ovens and to be totally lost, this importa-
tion of foreign ammonium salts tends, on the whole,
steadily to increase.

Table 18 gives detailed statistics of the coke indus-
try, by states and territories, as reported at the census
of 1905. This table shows that the total horsepower
for establishments classified under “coke” in 1905
was 75,091, A comparison with the figures for 1900,
from which the amount of power of locomotives and
pumps has been deducted, since it was not enumerated
in 1905, shows an increase of 45,374 horsepower, or
148.2 per cent. The increase in steam horsepower was
30,681, or 105.3 per cent, and in electric power owned
and rented 9,047, or 618.8 per cent. In 1905 steam-
power was 78.7 per cent of the total horsepower and
electric power 13.8 per cent. In 1900 they were 95.2
and 4.8 per cent, respectively. Gasor gasoline horse-
power increased from 7 to 150.
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Tasre 18.—COKE—DETAILED SUMMARY
)

United States. Alabama,
e e e e
L0 NUTIer OF BB IISIIITS L 1oL eiu e et e e iee e e e 278
2 | Capital. . e e e e et ke e e et aeee et e e e e Aemeanae A aae ettty e e aaa e a e 800,712,877 83, 425 152)3
3 e . £8, 474, 672 §133, 24
4 Buildings. ..o L . Sy aa o S0
Ovens B = s o2, by 2, 541
G ehinery, tooly, and implements.. ........ v 28,703, 8603 3347:35:1
7 Cashouml sunsdries ... 0 oo . - 38, 536,102 $314, 669
8 | Proprietors ynd firm membhe - [C 7 S
Subaried ofliciuly, elerks, ot . i
a Total nuwmber_, .., .. ! 1,380 107
10 "Total swlivries. .. Lo e b e e e et et e et e e e anans §1,247, 502 $05, 518
u Oflicers of corporations— T
umner. .. MR AL AR LR RS E AR e e R e R R R R
12 Saluries. ... .. C e e e et ne et e e A e nase e e eave i aaarae s $309,011 $23, 3‘27‘/;1
General superintende :
13 TOTal IUIHLET o e e e e en e 1,199 73
14 Totul salnries #0938, 491 372,101
15 Mun;\—'llm hir 1,154 ?]
16 Baluries. $018,195 87,47y
. ‘V(”,I\ff’ll"—
Nituber. 45
18 Silyries, . e e m e e At e e amann e 820, 2496 572(%
| Wage-earners, including plecew s, and total wages:
19 Greatest number employed at any one time dUring The Vear .o oo . oo e e e e 24, 662 2,602
20 Least number employed at any one time Quring the yeir. . 16,355 1,402
21 Average number 18, 651 2,165
22 ’l‘ot:ﬁ WHEeSs, .. 39,304, 408 30243, 983
en 16 years g
%«2 Avernge numier s 013,915 2,155
Wages. ..o ... 200,216 021
Children under 16 yoars— e $eaL, L3
25 Avernge number. 66 10
26 Wages. ... §14,282 $2,170
Average numbar of Wi rners
Men 16 years and over—
27 January. ... .. 17,385 2,264
gg i‘;ﬂhrl}l.’“‘y. . 17.277 2,386
arch... 18,049 2,408
» gpril.. 19,545 | 2 449
ny. . . . 19,500 2
a2 T T 19, fgv 3; 327
gg J\nly“f ........................................ iil), 837 1,603
LIS o c e o ot et et e v e e et e ea . anean . 606 1,74
8 %mt?mbu e 10,939 g
JELOBOE. Lot i e e e 19, 360 1
37 November. ...l LI . 20,215 208
a8 December. L PN -- 21, 340 21 089
Children under 16 yeurs
39 Janaary. .. .. . 62 1n
40 Tebruary .. . 68 12
4] 1 Mareh. .. 62 13
42 April 63 1
43 Muy. G4 1
44 Jinoe 68 15
45 July. &6 7
48 Auvugnst. .. 63 2
47 Beptember. oo - 68 4
48 October. ... . 73 1
49 November. 75 12
Deeember. . 80 u
5 Miscﬂellml{cuus CXPICTISE
1 fotal. ...l . - 4,801, 17 6,
52 Hentof works..... ... ... ...... s ’ggﬂgg ﬂg?:%
53 ¥ire brick, cemont, ete., used in re 00,372 £52,859
54 Tyxes e $16,410
gg ggrr:ttrgfc gt“ngri insurance, inferast, wnd ail othe 83, 3732 gw 85,027
R cewvvernsnnaann e 2,000 {[oennneeenncneens
7 BETEELR COSE. .\ oo ettt L et e e 097,24
Con ’F‘Phurg';ﬂ il"tn avens— TR s s et e e §26,884, 552 83,000,240
58 Totul short tons, 36, 781, 008 4,027,650
£9 Tatalooster s $28,30, 121 83,700,827
60 24,872,731 832,754
61 817,100, 051 3598, 08L
6z 2,649,251 1,266, 651
a3 $3,200,181 || 81,246,781
64 . 3
. . 4,414,326 4,93
% Washed— 7 ol 83,403,148 86,602
6 SHOTEBONS. .., .ol 3,263
o7 Cost,...._ .00 Ll si' ééé’ ?2? ;%’ 828; a
68 Fuel other than charged into ovens . o 3336 " $01,837
€0 Mill supplies........cveueenoo et 330,400 74,50
70 All other materials, , . e b T e s e 2872 001 $71,683
71 Rent of power and hew T S1,738 [l aevansngocsee
72 Productléfmght' ereseresenaaaes e $39,170 $20,340
73 Agggogute value............... e 951,728,647 80,175,126
74 Total Short tOnS..umsvnmmuiinaneean e, 24,733,063 9,335,013
POtAY VNG, . L oL e e e eav ettt an ceaetaaen e e - i tl 4 !
72 ! Ot%r‘éél}ill?mhiva OVens— e $49,002, 051 5, 731'32:
7 OFb LONS. L i 7
77 Ve, g%%’ g%%}’ %g% é; 8:%:(1159
From retort or by-product ovens— R
zg 311(1)1'1: BODS. 2,216,783 303, gj‘g
& alue. ... T $6,116,278 $708,27

! Bxclusive of the statistics of 17 estublishments making eoke, hut eng i ilv i - . i roduced
410,223 short tons of coke, valaed at 81,5059, 8 engaged primarily in the manufacture of other products; these establishments P
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BY STATES AND TERRITORIES: 1905.1
) Indian Terri- - . ] | ] o T
Colorado. tory. Kaonsas, Kentucky, Ohio. l Penusylvinia. Tennessee, i Virginio. “‘\\ est vV m'uu.t i ‘t]t]u(;,tﬂ(;r
‘ ’ | ; ; Pt
3,126,130 $110, 500 33, 165 178, 656 4] 3 o 1
} 2553, 913 47 b
530,200 |- v ecvaeneeerarne|oesereeeseshren 4010 R o S ﬁ"(ﬁ H
$13,207 ~ B0 300 $10, 500 § 432 St $os0044 | 4
§2,000, 674 $45, 000 821,996 884, 434 ST, 910 $637,050 5 wmr e 5
Sdos, 9o o o 3.2 $3153, 100 $241 702 §507, 243 e B e S
B5,000)  HLEMy o shEG) e 184,313 822,04 $3, 643 444,000 | §1) 200, 19 7
a5 N 4 12 740 2 %0 231 13
e ¢ g o 4l o
820,637 BB e 83,000 812, 501 §733,017 £24, 815 $38, 147 160, {52 s | 10
erearencaan O T CE O, 3 1 71 g 13 a5 20 11
................ 8250 foeoraiinennans 86, 000 $500 §166,798 7,085 $16, 500 7, 103 $30,508 | 12
i Bleeee 1 11 678 30 5 106 14/ 13
826, 037 82000 |- §2,000 §12,004 $536, 819 $16,330 $41, 647 $122, 6480 $05,304 | 1
b 13 - 2 SO 1 1 637 30 55 196 114 15
£26, 037 82,860 |- emneeinniann £2,000 $11, 604 $518,243 $16,320 $41, 047 £132, 410 5,804 | 16
1 3 OS ¢-1 SOROPOURURUNL I 17
£400 818,576 ... 2 LI T R 18
1
1 12,452 6 1,470 3 ti7 9,5% | 19
oy O3 ‘ 37 i Tl
$371, 807 844,013 85, 562 840,403 854,343 85,172,735 $128, 568 2440, 10 81, m3, Gt 1,110,101 | 22
578 90 11 11 10,139 377 1,064 2,55 1,771 | 23
$870,977 $44,013 85, 562 $40,403 854,343 $5,168, 751 $128, 555 $434, 063 1,001 512 81,110,101 | 24
) PGS JOSUUPTRRRN S SRS SR eerreeanas 15 . ) 8 25
020 L. olllllIDIIIIIIIIITT BN, ceemmeranaann $3,985 5,107 $2,000 |, 2
124 105 17 191 114 53 2,839 1,94 27
162 92 17 108 114 868 21749 1,30 { 28
310 86 17 94 114 21 28 Lan | 29
451 79 21 105 114 461 2,703 L3 3
607 79 a1 9% 4 53 2,654 681 a1
699 80 10 84 114 830 9,538 Lo | 32
768 80 3 74 112 874 2941 Teas| a3
762 53 7 71 112 1,216 2 014 27060 | B4
(S8 89 8 83 12 1,369 2102 224 | 35
704 94 4 52 112 1,549 2,321 %944 | 36
765 13 4 a2 112 1,310 507 9067 | 37
887 1t 3 100 12 1,534 1,682 Tu85 | 38
29 R
a5 0
26 41
27 )
: a4 3
. 24 44
" o 45
. ht] 46
- 34 a7
- 33 48
- 3 49
{ a7 50
848,372 $6,000 £305 $7,963 $9,400 $3, 308,421 $62, 643 360,006 805,183 | 51
$1, 500 817500 [evarneeeennnnss §89 &5 597,357 £4, 970 25,753 8618 | 52
§36, 442 $3,000 {-ooooniiiillll 9,494 225 371,994 812 877 £36, 73R 824348 | 53
8195 |oeevnenenan. .. £305 $1,384 81,650 $330,727 $10. 238 £527 241 £54,800 | 54
$60 §1,500 |eernreneiannnnns 33,096 §,025 £2, 652, 908 24,558 $275, 174 §TE5,W08 | 55
8245 |- eeneraenian e s ‘eennnann $1,845 TSSO AU I USRURTRURSRASIN .
$085, 817 $101, 366 $16,392 $21,253 $170,423 $14,078, 531 $610,855 $1,183,070 83, 647, 452 $5,172,007 | 87
1,000,206 100,570 10,751 9,305 113,319 23,083, 044 573,620 1,676,235 3,08, 673 2,477,907 | ©
5022, 304 $03, 062 $16,302 $18, 98 $163,093 514,423,048 $582, 461 §1,105, 432 $2, 560, 118 4,648,766 | 59
26, 590 20,595, 557 1,471 1,267,706 1,413, 466 705,187 | 60
sla621 |, $12, 465, 659 31,681 $845,046 $1, 216,904 8,650,000 | 6
26,008 505, 527 192,370 10,141 3,253 mso0e ) 62
$14,435 $515, 633 $206, 206 $58, 619 §2, 178 $1,186,263 | 63
87,660 80,870 10,751 14,821 6,796 1,070, 052 58,703 288,409 2,063,034 508,055 | 64
$203, 847 72,002 816,302 38,864 38,017 $816,312 $56, 684 $201,767 | $1,261,259 $601,240 | €5
649,039 74,874 106,523 002,278 321,070 148,020 688700 | 68
8630, 441 39,834 $161, 506 225,384 §257, 860 F4, 784 81,119,005 | 67
$15. 500 AT T sl 2 7,930 i 11,143 510,300 | 8
813,003 8476 £ $77, 000 84,652 14,548 £16, 433 £59,004 | 69
£33, 630 75 $347, 203 &,312 | 43,037 £30, 36 £343, 408 Z:?
L RRD PR PR 81733 Jeevunns O Y PP, PR,
$1,108 814 8" 495 |10 o
81,723,276 $189, 861 $20, 588 $100,194 209, 058 $28, 924, 220 2509, 801 $1,834, 570 £4,174,15 87,407,708 | 73
535,602 41 45,112 65,170 16, 273. 046 324,451 1,135,010 2,287,147 1,635,015 ) 74
$1,723,276 smgigg% 3231 7 $100,104 8181, 869 208, 503, 136 5509, 801 $1,852, 849 $3,086, 081 85,783,047 | 75
585, 62 8, 45,112 23,369 15,767,862 324,451 ,139,010 2 120,701 s16.0Mm | 7
$1,793,276 méé’,gg{ swjgg $100, 104 77,385 7 549, 405 2509, 801 & 1882 849 3,602, 013 2,004,673 | 77
41,80 05,304 1. v evarnemneneealecnnnnsesenaenns 161, 356 1,114,706 | 78
8104, 504 81, 000 a1 | ORI 484,068 $3.678.795 ) 70

!Includes establishments dtstlnmteﬂ a3 follows: Georgla,2 Thinois, 1; Maryland, 1; Massachusetts, 1; Minuesota, 1; Montang, 1; New Jersey, 1; New Mexico, 2

New York, 2%; Utaly, 2; Washington, 2

: Wisconsin, 2; Wyoming, L
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Tastn 18.—COKE—DETAILED SUMMARy™

. United States. Alabama,
I T —————
Products—Continued.
Coke—Continued.
From other ovens—
80 [ 100 v T Nesasinisacansercanennnan 4,128 |l..... taeaees vere
81 Value. . ..... 9,579 |l.....ililil
82 23,074,225 4,091,211
83 $551,836 "so1, 37
g? go;mds. . %kgg{l)’ :gg 5';{83'%&%
b alue ) 3,
Ammonin liguor— '
86 GRUONS . Lot e e e e r e e ens 4,339, 679 576, 664
87 Value. .. .. . - 607, 644 8175707
88 Total amount of gns , cubic feet ... ... - 18,761,101,300 |.....
89 Dcdéct un}(&unt used in process or wasted, cuble feet. oo it 14,878,800, 900 |f...... ..o
a8 sold—
90 Total eubie feet. e et bt e aaaeaaes rat e aaaaaes 3,882,800, 408 \l........... e
a1 ’I’ottil VIJUBL, L oo e i st e et et e et e e e e e aa ey e a e e e ne e e n e 5684,464 ). ... . ..
‘or illuminatin,
92 Cubie feet il 3,747,408,300 I...............
93 Value. ... $668, 487 f..pueuernrno:
For fuel—
94 LD LT P 135, 302, 100 Cteatetnanrnraan
95 alue. .. B15.977 |eaenenannsronins
96 P All otherproducts, value . §111,225 $72,057
ower:
a7 Number of establishments reporting.....oo.voovvvviennn.. .. e eaemner o eiaceetanaaaaaen S 197 17
‘4] ’I‘ot;g e 4 RSO R 75,901 3,385
wned-—
Engines—
Steam—
99 Numbera..ovooeeniniia.., e rme e et ieese it aeeeaearaananenanaan [ 6R6
100 B OTauDOWOT - o e e .ee 59,829
Gas or gasoline-
101 B 4
102 Horsepower. ... e e m e e et ae e aeme e m e ha et kA b e et e st e e e 150
Water motors—
103 NUIDEE. o e e e e [
104 L T A S O SR 188 flevrienenannannn
Electric motors—
105 B O U 356 1
106 Horsepower. . ...... 9,322 210
107 Other power, horsepower 5,315 {[ovenrevnnranns .
Rented—
Electric motors— '
108 NUMDBOE. . . e s b1 | PO
109 Horsepower........ 1,187
110 Furnished to other establishments, 12




’
BY STATES AND TERRITORIES: 1905—Continued.
e e e e et e e et o T At P Ymen g oAttt ==
Indian Terri- r - : } . i .
Colorado. tory. Kansas. I Kentueky, Ohlo, Pennsylvania. Tennessee. | Virginge, - West \'lrgimu.‘l Asl'l:lftg;fr
| ? |
I
! 4,128 80
$0,579 | 81
778,860 3,515,240 ¢ .. 2,160, 852 12,738,062 | 82
$19, 464 $H4, 812 | | §54, 765 300,008 | 83
! i
1,467,817 .. 19,418,102 | 84
38,783 $530, 358 | 85
1,334,775 54,084 1,577,008 | 86
$190. 164 | $17), 08 | 87
4,772,401, (41 | L 13,622,475, 300 | 88
4,638, 367, 400 | ‘ 4, 048, 380, 006 | &0
74,671, 500 134, 033, (00 | 3,674,005,300 | 90
£31,265 11, 500 | $ $041,630 | 91
74,671, 9 35,201,000 U 8,037,585,900 | 62
£31,208 23,520 % 3,702 | 08
98,832,000 | 36,540,100 | 04
4,049 | N $7.026 | 05
$3,814 . $30,782 | OB
11 4 2 51 1 13 07
3,806 170 350 48,055 7 9,408 | 08
42 7 2 40 6o | 90
3,806 170 350 38, 1408 5,718 ;\ 100
310
i 102
! 108
L0
|
41 157 | 106
4,477 0. 05 400 3.470 | 106
B0 . 3 ORI RN OTTINR { 107
10| 2, a f 108
742) 0. 100 g
TR S [ 112|v 110
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HISTORICAL AND DESCRIPTIVE.

GEOGRAPINIC DISTRIBUTION.

Tt is of interest to study the geographic location of
coke plants in the United States at different periods,
a subject which may perhaps be best initiated by the
following quotation from the report of the census of
1880:

At the census of 1860 coke is returned as made in Allegheny,
Cambria, Clarion, and Fayeite countics, Pennsylvania. These
counties are, respectively, in the Pittshurg, Allegheny Mountain,
Allegheny River, and Connellsville districts, so that at that date
what are now the chief coke producing regions of Pennsylvania
were engaged in its manufacture.

A remarks similar to that made concerning the statistics of 1850
is also applicable to those of 1860, as coke was doubtless made in
other counties of Pennsylvania than those named, In a work
published in Pittsburg in 1857 the statcment is made:

“The coke iron consumed by the manufacturers of Pittsburg is at
present obtained both from a distance and from the neighborhood.
The metal of this description made from the fossil ores of the cen-
tral counties of Pennsylvania is excellent for castings. * * ¥
From the neighboring countics of Fayette, Cambria, Beaver, Mer-
cer, and Lawrence coke metal is now brought to Pittshurg.”

This would add Beaver, Mercer, and Lawrence counties to the
coke producing sections of Pennsylvania: The Clinton furnace at
Pittsburg, working entirely with coke as a fuel, was also blown in
during the fall of 1859, and, though small, its consumption of coke
would have been a considerable proportion of that reported made
in the census year 1860. Altogether, the indications are that the
returns for 1860 are very incomplete, as they omit many localities
at which coke was made and fail to report much that was made,
or do not report it as coke.

In 1870 Olio for the first time appears in the census as a manu-
facturer of coke, it being made in Hamilton, Jefferson, and Tusca-
rawas counties. The coke made in Hamilton county was probably
made from the screenings gathered from the different coalyards.
In this year, according to the report, coke was made in Pennsyl-
vania in Allegheny, Armstrong, Cambria, Clarion, and Fayette
counties, Armstrong being the only county in which coke was
reported as made at the Ninth Census in which it was not reported
as made at the Lighth,

In the census of 1880 it will be noticed that coke is reported as
being manufactured in nine states: Alabama, Colorado, Georgia,
Ilinois, Indiana, Ohio, Pennsylvania, Tennessee, and West Vir-
ginia. Two establishments for the manufacture of coke are re-
ported in Virginia near Richmond, but no coke was made in this
state in the census year 1879-80, * % #

From an inspection of the map accompanying this report and a
comparison of the figures given in the tahles showing the localities
and production it will be seen that the coke producing belt of the
country is the bituminous coal measures of the Appalachian chain,
Beginning very nearly at the extreme northern point of the Alle-
gheny mountains in Pennsylvania, the coke ovens follow this
range of the Appalachians nearly to their southern limit, at Hunts-
ville, Ala. Outside the limit of this region the make of coke in
the census year was but 26,600 tons out of a total of 2,752,475, or
less than 1 per cent. It will also be noticed that the center of
production is the Connellsville region of Penneylvania.

No doubt coke in considerable quantities will be manufactured
in the future in other states. Already there is promise of this in
certain sections of Illinois and in Colorade, but for many years it
is probable that the bulk of the coke of the country will he pro-
duced along the Allegheny mountain range, from the coal meas-
ures of which such a large percentage is now supplied.

In 1890 Indian Territory, Kansas, Kentucky, Mis-
souri, Montana, Utah, Virginia, Washington, and Wis-
congin were added to the list of coke producing states
and territories. In 1900 Massachusetts, New Mexico,
New York, and Wyoming were added, and in 1905
Maryland, Minnesota, and New Jersey. Before 1890 the
manufacture of coke was carried on only in states that
produced bituminous coal. The Census Report on
Mines and Quarries shows that in 1902 no bituminous
coal was produced in 5 of the states which have en-
gaged in the production of coke since 1880, namely,
Massachusetts, Minnesota, New Jersey, New Mexico,
and Wisconsin., However, the location of the coke
establishments with respect to the deposits of bitu-
minous coal from which they are supplied can not he
set forth accurately by a mere enumeration of the
states and territories in which the coke establish-
ments are to be found, for the position of an estab-
lishment within a state is often of equal importance,
The single coke establishment reported from Mary-
land in 1905 is located on the shore of Chesapeake
Bay, while the bituminous coal mines of Maryland are
in the extreme western part of the state. The devel-
opment of this industry is graphically set forth in the
chart facing this page on which the location of works in
1880 is shown by circles drawn on a map of the
United States, and the location of works in 1905 is
shown by rectangles. By inspection of this chart it
ig evident that the ‘“coke producing belt” still fol-
lows, in the main, the bituminous coal deposits of the
Appalachian range, and that as the industry has ex-
tended outside this belt it has, to a large extent, been
located near other deposits of bituminous coal. Yet,
as instanced above, there are marked departures from
this rule, including the location of some of the most
recently established and most modern plants.

Trom the study of the history of this industry it
appears that in the earlier days coke was used solely
as a fuel and reducing agent in isolating iron from its
ores, and in working it into marketable forms. The
object sought in the coke industry was simply to con-
vert an abundant supply of unsuitable material (bitu-
minous coal) into a material that would bear the bur-
den of the blast furnace. To-day the coke industry
not only serves its former uses, but is an important
source of those prime industrial factors, heat, light,
and power, and, incidentally it furnishes valuable
materials in great variety as by-products. Natu-
rally, coke ovens were at first erected and operated
in the coal fields close to the source of supply, M}d’
as pointed out, this custom still prevails to & consid-
erable extent. It was one factor determining the
Jocation as the industry extended; but with the
growth and improvement in transportation tacilities,
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and especially with the rapid increase in the coal-
carrying capacity of railroads per unit of power ex-
pcnded, it was found that, while still practicing the
art in the old way, there was an economic gain in
transporting the compact coal rather than the more
bulky coke, notwithstanding the loss of a large per-
centage of the coal in coking. The practice thus
grew of locating coke ovens near blast furnaces and

other points of consumption; a practice which was
*alrendy begun in 1880. With the introduction of
by-product ovens this advantage in transporting the
coal to points where not only coke, but the by-
products, could be used most economically was em-
phasized, and in recent years coke plants have been
located not only near blast furnaces and steel works,
but at chemical works also, and recently near great
centers of population fairly remote from coal fields,
where they have come into active competition with
gns companies in supplying gas for light and heat
and where the coke is used Jargely as a domestic fuel.
Thus, in speaking of the by-product establishments
in operation in the United States in 1908, Pennock
says:t ““Of the 20 plants, 16 are located near blast
furnaces, 2 at soda ash plants, and 2 are built adja-
cent to cities which are supplied with illuminating
gas. Of the 16 plants located at blast furnaces which
_are supplied with coke 8 also supply gas for illumi-
nating purposes.”’

PROCESS OF MAKING COKE.

Bituminous coal is converted into the coherent,
carbonaceous substance called coke by a process of
“dry” or ‘“destructive’” distillation, in which its
-volatile portions are driven off from the main body.
The operation is carried on in the United States in
beehive ovens, in Belgian or flue ovens, and in by-
product ovens. Coal was formerly coked in heaps,
piles, or mounds, or in open kilns, but these methods
have become obsolete in this country. They are de-
seribed in detail, and accompanied by illustrations in
the Report on the Manufacture of Coke of the census
of 1880. This report also treats at length of the
beehive and Belgian ovens, so it will suffice to refer
but briefly to these types here, especially as in their main
features they remain practically unchanged to-day.

Beehive ovens.~—The beehive oven is built of briek
or stone, is cone-shaped in the interior and has an
exterior the shape either of a rectangular prism or
with one or more of the sides slanting inward from the
base. Coal is poured in and the gases escape through
an opening in the top, while the coke is taken out
through an opening in the face of the oven near the
base, which also permits the proper amount of air to
enter. To facilitate the withdrawal of the coke, the

'V, Internationaler Kongress fiir angewandie Chemie, vol. 2,
page 781, '
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bottom of the oven is usnally inclined toward the front.
The standard ovens, designed by John Fulton, and
used in the coking tests by the United States Geolog-
ical Survey at St. Louis in 1004, were 12 feet in diame-
ter and 7 feet in heicht. They are usually built in
batteries for economy in construction, operation, and
hieating, and frequently two batteries are placed back
to hack within the same inclosing walls. The coal is
charged into the oven through the top opening from a
car or larry running on tracks resting on the filling
above the oven dome, and then is leveled off by a rake
worked by hand or sometimes by a mechanical lev-
eler, after which the door is closed by bricking up,
leaving a few interstices and a smull air space at the
top above the level of the coal charge. The heat
remaining in the oven brickwork from previous opera-
tions or from a preliminary heating up starts the dis-
tillation, and the evolved gas becomes ignited and
burns with the air entering at the interstices in the
door. By this means the arched dome of the oven is
heated, and it reflects and radiates heat upon the coal
below, thus continuing the decomposition until ouly
coke remains. When the gas is burned off, water is
turned into the furnace to arrest combustion and to
give the coke a silver-gray luster, and the coherent
mass is eracked so that it may be withdrawn. The
coke is then drawn from the oven by hand rakes or by
machinery, and the operation is repeated. The charge
of coal used is from 4% to 5 net tons of conl for a 48-
hour coking period and somewhat more for a 72-hour
coking period, but in either case the oven is omly
partly filled by the coal, leaving a large space above it.
The coking periods are usually so arranged as to avoid
drawing coke on Sunday, two 48-hour charges and one
72-hour charge constituting a week's work. During
the coking the coal gives off in the gas quantities of
heavy hydrocarbons, which, in burning at the upper
opening of the oven, emit great volumes of dense
smoke.

Bdgian ovens~The term * Belgian ovens” includes
& number of forms of coke ovens, among which may
be enumerated the Dulait, the Coppée, and the Appolt.
They differ radically from the beehive ovens in three
particulars: (1) In the exclusion of air from the coking
chamber, the heating necessary for coking being ap-
plied from the outside; (2) in the utilization of the
waste heat and gases to facilitate the process of cok-
ing; (3) in their operation. Coking in beehive ovens
proceeds from the top of the charge of coal downward,
the heat is supplied by the combustion of the gases
evolved from the coal and of part of the coal itself
within the oven, and the coke is slso quenched in the
oven. Coking in Belgian ovens, on the other hand,
proceeds simultaneously from the sides, bottom, and
top of the coal charge inward toward the center, the
heat necessary being supplied by the combustion in
flues in the walls of the oven, of the gases of distilla~
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tion previously collected, and the coke is quenched
outside the oven.

The various types of Belgian ovens above enumer-
ated differ in features of construction and in the ar-
rangement of their flues. The Coppée oven, which is
one of the hest known, may be taken as an example
of all. These ovens are built of brick in pairs, so that
one may be charged as the other is ready to be dis-
charged, and these pairs are grouped in batteries of
thirty. Each oven is 26 feet 6 inches long, 4 feet
high, and varies in width from 19 inches at the dis-
charging end to 17 inches at the front. Connected
with each oven are & number of vertical flues through
which the volatile products of both ovens of a pair are
conveyed downward to a horizontal flue under one of
them. Then, after passing the length of this oven,
the gases return by a similar flue under the other and
enter a channel running at right angles to the ovens
and under them, passing from this channel either
directly into a chimney or under boilers where they
are used to generate steam. Air is supplied to these
vertical flues in the sides of the ovens by smaller ver-
tical flues, there being one or two to each oven, con-
nected with the top near the center charging hole, the
air becoming heated while passing through the flue.

The ovens are charged through three hoppers in the
top and are drawn by means of a mechanical ram
propelled by a cogged driving wheel worked by a small
portable engine. At each end of an oven are two iron
doors moving on hinges and fixed securely in metal
frames, the lower 3 feet high, the upper 1 foot. In
working the ovens it is necessary first to heat them
thoroughly, which is done by lighting fires of coal close
to the doors at the end of every oven. When the ovens
are sufficiently hot, they are charged. The first few

charges of coal are in small lJumps, the coke produced

being of an inferior quality; but in a few days the
ovens become so thoroughly heated that erushed coal
of the consistency of very coarse meal is used, it being
washed, if necessary, to remove jmpurities. When
the charge is to be withdrawn, the front and back
doors are opened and the mass of coke pushed out by
g ram. The ram is quickly withdrawn and the two
lower doors are closed. The oven is then charged im-
mediately through the hoppers or openings in its top,
and the coal is leveled with rakes by two men working
through the upper doors at each end. The doors are
then closed and  carefully luted, and carbonization
commences immediately. The processes of discharg-
ing and charging the ovens need not occupy more
than eight minutes. The coke is quenched immedi-
ately on being withdrawn. Six charges are coked in
cach oven per week, each charge yielding about two
tons of coke,

Weeks records the building of 80 Coppée ovens in
1880 at Goshen Bridge, Va., by the Iron and Steel
Works Company of Virginia to coke coal from the New
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River region, West Virginia, and the operation of Bej-
gian ovens in Illinois as early as 1872,

BY-PRODUCT OVENS.

In the “bechive” and Belgian ovens no effort ig
made to save any portion of the matter volatilized, yet
the possibility of effecting this saving has long been
known, for Goethe states that in 1771 Stauf, near Saar-
briicken, endeawvored in his ““connected row of fur-
naces” to “cleanse the coal from sulphur for use in °
iron works” and “also turn the oil and resin to account,
not even losing the soot,” but that “all failed because
of the many ends in view.” According to Blauvelt,
“Tt was not until 1855 that Pauwels, Dubochet, and
Carl Knab, working on different lines, successfully op-
erated coke ovens where the tar and ammonia were
saved. A few years later Carvés added side flues to
Knab’s design, and the by-product oven in its essen-
tials became a fact, although it was not until 1881 that
the condensation of ammonia and tar was a success
along with the production of a good quality of coke.”
This Knab-Carvés oven was the progenitor of the
Semet-Solvay by-product oven, while the Coppée oven
was the forerunner of the Otto-Hoffmann by-product
oven. In the Census report for 1880, Weeks gives a
detailed description of the Siemens, or Simon-Carvés,
oven as operated at Bességes, France, by the Terre-
noire Company from 1867 to 1879, showing for each
year the number of ovens operated and the yields. In
1879 they operated 96 of these ovens, coking 46,900
tons of coal and producing 33,092 tons of coke, 1,099
tons of tar, and 4,393 tons of ammoniacal liquor. The
vield of coal in coke was 75 per cent. No gas is ac-
counted for, and about 35 pounds of “small fuel” was
burned for each ton of coke produced. An itemized
statement of cost of constructing 100 Carvés ovens is
given, the total reaching about $192,442.

The first known mention of the utilization of by-
products from coking in the United States is the state-
ment in the census of 1880 that the Consolidated Gas
Company of Pittsburg collected the gas from beehive
ovens and distributed it for lighting purposes. The
first plant of modern by-product ovens built in the
United States was a battery of 12 Semet-Solvay ovens
erected at Syracuse, N. Y., in 1892.

Characteristics of by-product ovens.—By-product
ovens, such as are in use in the United States, are nar-
row rectangular cells with openings the full size of the
cross section of the cells at either end, which, when in
use, are closed by slab-like doors that may either slide
vertically in grooves or be wholly detachable, and when
put in place are sealed by luting with clay or by other
means to make them gastight. These ovens are built
largely of refractory brick, in batteries or blocks to pre-
vent, so far as possible, loss of heat by radiation and
convection, for when they are so built the heat of the
adjacent ovens is necessarily interchanged. The cosl
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in the ovens is carbonized by the heat produced by the [ ment of the distillates come the air coolers, through

combustion of gas in flues placed in the partition walls
which divide the ovens in the battery, so that the
process is one of destructive distillation pure and sim-
ple. The battery is placed above two systems of flues
or regenerators. Through the first the combustible
mixture of gas and air is led in to the combustion flues
in the side walls of the oven. Through the second the
gaseous products of combustion are led out to the chim-
ney stack. By this arrangement some of the heat car-
ried out by the products of combustion is utilized in
heating the ingoing gases, thus not only effecting a
saving of fuel, but also furnishing & higher temperature
at the point of combustion than could be obtained if
cold gases were used.

In the upper part of each oven are several openings
through which the coal may be dropped in charging the
ovens. In the top of the ovens are openings connected
with mains through which the volatile substances pro-
duced by the distillation pass out and are carried to
various reservoirs as they are separated by conden-
sation into gas, ammoniacal liquor, and tar. These
openings are usually at the extreme ends of the ovens
just inside the doors. Where the gas produced is used
as fuel gas only, there is but one of these openings and
one set of mains, but where part of the gas is used for
iluminating purposes and part for fuel, there are two
openings and two sets of mains, so that during the first
part of the heating, when rich gas is produced, thismay
be drawn off through one of the mains, and later when
the lean gas is produced, this may be drawn off through
the other main. In ovens of the class described the
gas used for heating is a part of that produced in the
distillation of previous charges of coal, but before it is
used as fuel it is cleansed by serubbing and condensing,
8s in the manufacture of coal gas.

As this process involves not only the production of
coke but also the recovery and utilization of the gas,
ammonia, benzol, and tar, a by-product plant includes
not only the batteries of ovens, with their system of
heating and the necessary ducts and mains, but also a
recovery plant.  First in importance in this system are
the exhausters, which remove the gas from the ovens,
draw it through the mains and cooling apparatus, force
it through the scrubbing apparatus and deliver it to
the combustion flues under pressure, or in case of rich
gas, to the purifiers and storage gas holders. The con-
trol of the gas passing through the system centers in
the exhauster room, and here is placed the gauge board
on which are placed the pressure and vacuum gauges,
which indicate the existing conditions in the various
apparatuses. The exhauster is used because the
S!ight pressure which is maintained in the ovens at all
times, to prevent the leakage of air into them, is so
variable that it would be unwise and undesirable to
depend upon it to force the gas through the system.

First in order in the apparatus used in the treat-
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‘which the gas is led to and fro in ascending zigzag

passages, exposing large surlaces to atmospheric cool-
ing. A number of these cooling units are arranged in
parallel, so that any one of them may be taken off for
cleaning or repairing without disturhing the aperation
of the remainder. They may be provided with an
exterior sprinkling system, so that water cooling may
be used in hot weather, when necessary, thus adding
to the flexibility of the system. Next come the water
coolers, which are reetangular in shape and filled with
tubes to carry the water. The gas space is divided by
successive baflles, so that a tortuous path is followed,
and the circulating water is made to flow through the
tubes in s parallel hut opposite direction to the gns.
After the gas has passed the air and water coolers, it is
delivered by the exhauster to the tar scrubbers, whers
the tar which exists in finely divided particles in sus-
pension in the gas, like a mist, is removed through
friction and deposited in globules, by the passage of
the gas through small openings in a series of thin steel
diaphragms. When the coal yields considerable naph-
thalene which may plug these openings, other devices
must be employed. After the tar serubbers follow the
aminonia scrubbers, which, in the tower type, contain
a latticework of wooden slabs, over which the water
trickles downward while the gases rise; and then come
the purifiers, which are rectangular boxes, containing
perforated trays holding layers of lime or Laming’s
mixture, by which the sulphur and carbon dioxide are
removed from the illuminating gas. Then follows the

ammonia-recovery plant, where the weak ammoniacal

liquor is converted by distillation into concentrated
crude liquor or into ammonium sulphate, and the
benzol-recovery plant, where benzol is obtained from
the lean gas by scrubbing it with dead oil. To these
should be added the necessary gas holders, tar tanks,
ammonia tanks, and other receptacles for holding the
various materials and produets, and sheds and appli-
ances for storing and handling the coanl used and coke
produced.

Naturally, where the operations are conducted on so
large a scale, it becomes possible to do by machinery
much that in small plants is done by hand, and this is
one of the economic advantages of the by-product
plant. The mechanical appliances may perhaps be
best referred to in a description of the method of
operation.

Method of operating by-product ovens.—The coal is
carried by conveyors from the storage pit to the stor-
age bin above the battery of ovens, where it is drawn
through chutes into the larry, which travels on rails
over the top of the battery. The doors of an oven
having been closed and the oven having been heated,
the manholes in the top of the oven are uncovered and
the larry brought over the oven, so that the coal in the
larry may be discharged into it. Through an opening




536

in one of the doors the charge is leveled by a leveling
bar, the oven is then sealed up, and the valve leading
to the gas main is opened. When the coking period
has elapsed, the valves to the mains are closed, the
doors on either end of the oven are removed, and the
charge is forced out by a ram or pusher, which trav-
erses the oven and pushes the coke out onto a wharf
or into & car on the farther side of the oven, where it is
quenched by a stream of water.

To obtain water cooling the coke in some cases is
received in a specially devised quencher, which con-
sists of a rectangular box with cast iron cellular walls.
Tt is large enough to take in the whole oven charge and
its bottom is formed of a motor-driven chain conveyor.
The whole machine travels on rails parallel to the
oven battery, and connection is made with the par-
ticular oven to be pushed by means of swinging doors
and a drop bottom, which, assisted by the moving con-
veyor bottom, guides the coke charge to the conveyor.
When the charge is received, the doors are closed and
the coke is quenched with water. The immediate and
violent generation of steam is taken care of by escape
stacks. The whole receptacle is filled with steam,
practically excluding the air, and the silvery gray
color, characteristic of beehive coke, is thus obtained.
When the quenching is complete, the coke is dis-
charged into a car on the adjoining track.

The conl used in these ovens is fine coal, which not
only facilitates charging but also permits the charge to
pack closely, whereby the density of the resulting coke
is improved. A modern practice in Eurcpe for coals
which had failed to produce a coke of sufficient den-
sity or strength is to compress the charge into a cake
before loading it into the oven. In this case the coal
is ground to the size of rice and moistened, so that it
will cake slightly when compressed in the hand. It is
then fed into a box somewhat narrower than the oven
and stamped, layer by layer, by two or more stamps,
which in some cases travel back and forth in the box
and in others remain stationary while the box moves
to and fro. When the box is full the coal has been
compressed about 25 per cent. The box is now run
onto a transfer car attached to the pusher, and then
taken to the oven, where the sides of the hox are re-
moved and the coke pushed into the oven. The
staniping of the coal prevents the formation of the
spongy coke produced by certain coals and improves
the physical structure as well. The process is not,
how_ever, advantageous for all coals, it being held that,
when employed on coals which ordinarily produce a
dense coke, the grain is made too close. A few instal-
lations for this method have been made in this country,
but it has not as yet been generally adopted here.

Semet-Solvay  by-product ovens~—The first Semet-
Solvay ovens, 6 in number, were built for experimental
purposes in 1882, near Mons, Belgium, and the results
were so satisfactory that their use spread. In 1892 a
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battery of 12 ovens was built at Syracuse, N. Y., to
which shortly after 13 more were added. This was the
first plant of by-product ovens erected in the United
States, but by January, 1906, there had been built or
were being built in the United States 13 plants of
Semet-Solvay ovens, embracing 1,295 ovens. The
locations of these plants, the number of ovens in each
plant, the character of the coke produced, and the uge
to which the gas is put is shown in the following
statement:

Semet-Solvay by-product ovens built or building in the United States,
January, 1906.

Nuu;bcr -

LOCATION. 5 {ind of coko.

ovens. Use of gas.
Syracnse, N, Y.... 40 | Kiln, foundry Tuel.
Dunbar, Pa.. . 110 | Furnace.... Fuel.
Sharon, Pa... . 25 | Furnace. .. Fuel.
Ensley, Ala.. . 240 | Furnace... Fyel.,
Wheeling, W. Va.. 120 | Furnace ...| Fuel.
Detroit, Mich..... 120 | Furnace, foundry, domestic. .| Iuminating,
Chester, Pa........ 40 | Domestic, foundry --.{ Muminating,
Tusecaloosn, Ala ... 40 | Furnace....ooooaian... .| Fuel. i
Milwaulkee, Wis., .. 160 | Furnace, foundr, Iuminating.
TLebanon, Pa. . 90 | Turnaee...........-... Fuel.
Geneva, N. Y 30 | Foundry, domestie... Tuminating.
Chicago, Ill.. 160 | Furnace, foundry, domestie. .| Numinating.
Steelton, Pa. 120 | FUINACC. s vacsrnnessnsrenenes Fuel.

As marking the progress it may be noted that in 1893
the standard block of Semet-Solvay ovens was 23
ovens, having a coal capacity of 4.4 short tons each, or
a total of 110 tons; in 1903 the standard block was 40
ovens, having a coal eapacity of 7 to 9 short tons each,
or & maximum of 360 tons; and in 1905 the standard
block was 80 ovens, having a coal capacity of 9 short
tons each, or a total of 720 tons. The length of the
ovens has increased from 30 to 35 feet, and the height
from 5% to 9 fect, but though greater widths have been
tried, an average of 16% inches has been found most
advantageous. The number of flues in the side walls
in 1893 was three, in 1903 four, and 1905 five, the
ovens being consequently spoken of as three high, four
high, or five high. The time required for the treat-
ment of a charge in 1893 was twenty-six hours; in 1903
the average was twenty-four hours; in 1905 it was
cighteen hours; the shortening of the time being abtri-
buted to the introduction of machinery for charging
and discharging the ovens and to the use of higher
heats. The entire operation of discharging, charging,
and sealing up an oven does not now occupy over
fifteen minutes.

The Semet-Solvay system is distinguished by the
use of horizontal flues formed either with small bricks
or with hollow fire brick tiles; and by a special means
for preheating the air for combustion, and sometimes
the combustible gases also, by the waste gases of con
bustion. The hollow fire brick tiles are about 3 fqﬂt
long and, placed end to end, they form the flues, while
placed one on another, they form the facings of the
side walls of the ovens. The flues are connected by an
opening in the bottom placed near one end of each flue,
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go that gases and flames may traverse the entire length | work above secve to hold the heat, giving it up to the
\ r - 1) : - . . . . Lo o .
of all the flues. To heat the ovens, in a four high oven | oven during the time of dischurging and charging, thus

for instance, gas is admitted at the ends of three of the
four flues and meets hot air from the recuperators
pelow. The flame travels along the entire series of
flues, from above downward, being reinforced at cach
point of gas supply until it reaches the bottom of the
oven, and thus absolute control of the temperature at
any point is obtained. At the bottom of the oven the
cwrrents of gases from the several flues meet, pass
through a series of channels with thin walls, thereby
prehedting the air for the combustion of the gas above,
and out to the chimney flue.  On the way to the stack
the gases pass through water-tube boilers where they
raise part of the steam for operating the plant, although
the temperature of the flue before the boilers is not
above & dull red, and is often entively black. Neverthe-
Jess, the volume of the gases is large and generates con-
siderable steam. This utilization of the waste heat of
the combustion gases effects a considerable economy,
as o large volume of steam is required in the treatment
of the ammoniacal liquors.  The air for supporting the
combustion is drawn in by a chimney draft through a

Longitudinal cross section of jfive high Semet-Solvay ovens.
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flue, where it is heated to a temperature of from 200°
to 500° C. by gases of combustion which pass out in the
flue below the oven. The air is admitted to oven flues
and regulated by dampers so nicely and the gas supply
is under such control that combustion takes place
with the minimum amount of air and the temperature
of the flues may be maintained at will from 800° to
1,400° C.

The advantage claimed for the Semet-Solvay method
of construction is that the hollow flues forming the walls
of the oven are entirely independent of the side walls.
These side walls, made of fire brick, carry the huge
mass of brickwork, coal cars, etc., above the oven
proper and thus relieve the flue-structure bricks from
all strains and thrusts, which would have a tendency to
displace them, causing leaks deleterious to the gas and
other products. Because of the freedom from burden,
the oven sides of the flues can be made much thinner
than they otherwise could, so that they conduct the
heat from the flue where the combustion of the gus
takes place to the mass of coal in the oven more advan-
tageously, The thick side walls and the mass of brick-

preventing any chilling of the oven. An expansion
space above the oven permits the tile to expand with-
out affecting the mnuin body of brickwork. Moreover,
the horizontal arrangement of the flues and the admis-
sion of the gas at several points permit an easy con-
trol of the temperature of all parts of the coking cham-
ber, and a ready inspection of the whole length of every
flue to determine whether the temperatures are con-
trolled and distributed properly. This point is of
great importance, since it insures the whole mass of
coal being thoroughly coked, and in the minimum time,
without any danger of overheating any part of the oven
structure.  Infact,a uniform and accurately controlled
temperature in the oven chamber is essential to the best
coke in the shortest time.

Otto- Hoff mann by-product oven.—In 1881 the firm of
Dr. C. Otto & Co. constructed and exploited in Ger-
many an oven in which Siemens’' regenerator was
employed to recover the heat from the waste gases and
to furnish heated air for combustion, the oven con-
struction being of the Otto-Coppée type, then well
known, This form of oven met with such acceptance
that by 1894 over 1,200 of them had heen constructed
on the continent of Europe. In 1894 the first plant of
this type was erected in the United States, a battery
of 60 ovens being built for the Cambria Steel Company
at Johnstown, Pa., to produce coke for use in its blast
furnaces. This was therefore the first by-product oven
plant operated in conjunction with a blast furnace in
the United States. Since this date there has been a
steady increase in the number of Otto-Hoflmann
ovens, as 1s shown in the following statement:

Otto-Hoffmann by-produel cabe ovens built or contracted for i the
United States: 1805,

LUCATION,

JIohnstown, Pa..
Glassport, Pa.
Everett, Mas
Hamilton,

Lebunon, Pa..
Buifalo, N. Y.
Cumden, N J
Canuden, N. J.
Sparrow Point
Wryandotte, Mich

(13 1AL RN b Fued and power

.. ..o Hlominatoy, fuel,

omotive.] Ilwminating, Tusl.
stie, .. THaminating, power.

I Fael

Cuel

1t ¢ Foundry, dor

laminating, power.
s 1 | Foundry, dome

1
lrninating, power.
Hminating.

24 1 Blast furnace., !

Limekilns

. 15
Wryandotte, Mich. . 1§50 Linwkilns Fuel
South Sharon, Ps - 212 F Blast furnace Fas,
Dulitth, Minn.......... 80 | Blast forus Muminating,

PN eoutpieted,

The Otto-Hoffmaun system is distinguished by the
use of vertical flues in the side walls of the ovens or re-
torts and the utilization of the Siemens’ regenerator,
The ovens or retorts of the usual rectangular form
were built at first in batteries of 30 and later of 50.
The ovens are 33 feet long, 63 feet high, and from 17 to
29 inches wide, their capacity being from 6 to 7 net tons
of conl. The walls of the nvens are sometimes built to
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taper, so that the oven is wider at the discharging end
than at the pushing end. This taper varies from 4
inches for swelling coals to 1 inch for those of & shrink-
ing nature. The side walls are provided with vertical
internal flues, through which the ovens or retorts are
heated. The heating of the oven'is done by gas, re-
turned from the condensing house through lines run-
ning along each side of the battery, there being a burner
at either end of each oven. Only one burner is used at
a time. The air for combustion is taken in at the end
of the battery where the gas and air reversing valves
are located, and isled through underground passages to
flues beneath the regencrative chambers. These cham-
bers extend the whole length of the oven battery and
are filled with checker brick.” The air rising through
this checker work is heated to a high degree and then
passes through uptake connections to the space be-
neath the floor of the oven chambers, and thence
through lateral ports to the combustion chamber,
where it meets the gas from the burner. The burning
gases rise through the vertical flues of half the oven
wall, pass along the horizontal connecting flue above,
and down the remaining vertical flues to the horizontal
flues below, thence passing to the regenerator, where
their sensible heat is absorbed by the checker work.
From there they are led to the lower regenerator flue,
past the reversing valve, to the draft stack. On the re-
versal of the air and gas the gas burner at the other end
of the oven comes into use, the air passing up through
the heated regenerator on that side to the gas burner
and combustion chamber, the heated gases passing in
the reverse direction through the wall flues, downward
through the regenerator and so to the stack. The
period of reversal is usually thirty minutes.

United-Otto by-product ovens—The United Coke and
Gas Company, in its work of erecting the Otto-Hoff-
mann plants in the United States, has modified the
original design so much that it is now building a new
oven, known as the United-Otto oven. The principal
change involved is the adoption of the under-fired prin-
ciple, which makes it possible to heat a longer retort of
greater capacity than heretofore, and also makes each
oven hattery an economical unit without the use of an
auxiliary steam boiler to absorb the heat from the com-
bustion gases. The construction is described in the
following statement, which was kindly supplied by this
company:

The oven itself is a rectangular retort from 83 to 43 fect long, 7to 9
feat high, and 17 inches in width, the dimensions varying with the
characteristics of the coal that isto be used. The retort walls, top
and bottom, are composed of refractory material, and the masonry
is supported on a steel and concrete substructure, so as to he entirely
independent of the regenerative chambers below. This avoids the
cracking of the oven walls and the consequent loss of gas, liable to
occur from the expansion and contraction of the heated regenerator
walls beneath the oven structure.  Access is also given 1o all parts

of the oven for inspection and incidental repairs,  The open sub-
structure admits ef a complete anchoring system joining the buck-
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stays above and below, and holding the oven walls securely in place,
The steel work of the substructure is protected from the heated bric};
work above by a course of hollow tile, which also serves to Tetain the
Leat in the ovens. The oven chamber is closed at either end b\;
doors, which are of the seli-sealing type, replacing the older form of
clay-luted doors. These do away with the labor of mixing and
applying the luting clay, which has hitherto formed alarge item iy
the operating expenses.

The c011§t1'uction of the oven walls is a point of vital importance,
Shaped brick of the best grade of refractory material of moderate siza
and simple design are used, complicated and irregular shapes and
those of large size being avoided as being more liable to cracks and
distortion. The time honored methods of laboriously chipping
bricks of uneven thickness to form an even course in laying the oven
walls hag been abandoned entirely, and all cutting is done to exact
dimensions by large carborundum grinding wheels, which econo.
mize the high-priced mason’slabor and resultin a quality of work-
manship far beyond anything previously considered possible. This
results in a practically gas tight wall of great strength,

The resistance of the wall is enhanced by the vertical lue system,
as the heating flues run perpendicularly along all that portion of the
oven wall against which the coal can exert any pressure. The divi-
sions between the flues form vertical strengthening ribs and tie the
wall into a single homogeneous whole. This is of vital importance
when coals of only slightly shrinking or even expanding nature arg
to be coked, such as are used at the Cambria plant. The greater
unsupported wall areas necessarily exposed to the pressure exerted
by this coal in a horizontal flue system is liable to result in bulging
of the side walls and destruction of the oven. A great advantage
of the vertical flue construction is its ability to withstand the com-
pression loads due to the weight of the oven superstricture, thus
doing away with the necessity of supporting walls built between the
heating flue systems of each adjacent oven, and decreasing the cost
of the masonry, as well as saving 33 per cent of the gpace required
for a given block of ovens,

‘The heating of the ovens is accomplished, as in the Otto-Hoffmann
oven, by the use of gas returned from the condensing house. The
alr for combustion is supplied to the regenerator by afan, this methed
aiding in the equal distribution of the air to each oven and redueing
the amount of stack draft necessary. ‘This not only allows the use of
a smaller stack but makes a more even balance of the pressure in the
flues and diminishes the loss of gas from an oven should a leak oceur
in the division wall. The gas is admitted through a buzner at each
end and four or six burners in the bottom, placed symmetrically on
each side of the middle line. This avoids the use of bottom burners
above the regenerative chambers, where they are less easy of access
for cleaning and regulation. At the same time it makes it possible
to heat properly ovens up to 43 feet in length, instead of 33 feet,
which was the limit of the Otto-Hoffmann oven heated with the end
burners alone. This results in an increase of oven capacity of ap-
proximately 50 per cent, and a corresponding saving in the operating
cost per ton of output. The surface of the checker brick in the re-
generators is so proportioned as to render the most efficient service
in absorbing the heat from the waste gases, at the same time avoid-
ing unnecessary cost in installation. The temperature of the “Zaste
gases leaving the regenerators is not high enough to cause deferior:
tion of cast iron reversing valves of the usual form.

Rothberg oven.—The Rothberg oven consists of 8
long, narrow, rectangular coking chamber about 16
inches wide, 6 feet 4 inches high, and 33 feet lol}g»
closed at both ends with cast iron doors lined with
brick. Tt is of the horizontal-flue type, one set of flues
serving two adjacent ovens. In the center of the fluo
system is & vertical wall which divides it into separate
parts. The oven, as built at Buffalo, has § horizon-
tal combustion flues in each part, with & recuperator
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COKE.

flue for preheating the air above. At the end of each
combustion flue is a burner connection for supplying
gas and also a damper to regulate the amount of
flame. The method of operation is as follows: Free
air is admitted through openings in the top to the re-
cuperator flue, where it is heated, and then it meets the
gas ab the end of the combustion flue; the flame then
passes along the upper flue to the one helow, continu-
ing this zigzag course until the bottom flue is reached,
when it passes through ports to the stack flue under the
battery of ovens. KFrom here it is led to the stack.
This same operation is performed simultaneously at
the other end of the oven, there being no reversals of
the gas and air. In each port connecting with the
stack flue is a damper by which the stack draft for any
oven can be regulated. To maintain a uniform tem-
perature in the flues, gas is admitted into the different
flues through the burner connections in the front walls,
and air can also be admitted through peepholes located
near the burner connections. In the roof of the oven
are openings for charging coal, and a single opening in
the center passes off the gas, evolved during coking, to
a gas collecting main on the top of the battery.

The ovens are arranged side by side in a battery of
47. At present there are two of these batteries in op-
eration, and a third is ready for use. The ovens are
charged with a compressed cake of coal, with a cross
section slightly less than that of the oven and a length
a fow feet shorter, the cake being delivered to the oven
in a charging box. When coked, it ispushed out of the
oven by an electric pusher onto a quenching pan, and
from there put into cars and taken away. There were
94 Rothberg ovens reported in operation in 1904 and
141 in the process of construction.

USES OF COKE.

While certain minor uses are found for coke, such as
an acid-proof distributing medium in chemical works,
or as o filtering medium, its most important use is as a
fuel and reducing agent, and its greatest consumption
is found in metallurgy. It is not a uniform product,
but varies with the composition and physical condition
of the coal from which it is produced and the manner
in which it is made. It may be classified as follows:
Metallurgical coke, which includes furnace coke and
foundry coke; fuel or domestic coke, which includes
ege, stove, and nut coke. {

‘Furnace coke is designed for use in blast furnaces.
It should be strong enough to resist the burden of the
furnace, not so brittle that it crushes easily in handling
in transportation or under the load of the furnace, suf-
ficiently porous to permit the gases to permeate its
mass, but so resistunt that it may reach the zone of

reduction in the furnace without any serious loss from |

reaction at incandescence with the carbon dioxide ris-
ing through the charge. Furnace coke is sometimes
spoken of as 48-hour coke,
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Foundry coke is used largely in eupolu furnaces, and
as it must there withstand the weight of the pig iron
which is to be melted, it is a denser and stronger coke
than that used in blust furnaces. Foundry eoke is
sometimes spoken of as 72-hour coke.  According to
Stammler,! “Coke for foundry use must be studied
from various standpoints. If the cupola is of a low-
tuvere type and long heats are taken off, a heavy coke
is necessary to furnish suflicient fuel in small bulk to
melt the metal and still hold the melting zone in proper
position for economical work. Even should a light and
strong coke hold the iron without crushing, it might
not be possible to get enough of this coke in a low-
tuyere cupola to melt the iron and retain the next
charge at its proper height., On the other hand, a
strong, light coke in a high-tuyere cupola is satisfactory
and economical. It takes less coke to hold the iron at
the proper melting zone, is more permeable to the
blast, burns freer, and melts the iron faster than does
heavy coke. Cokes should, therefore, be divided into
two classes, and recommended according to their den-
sity, for high-tuyere or Jow-tuyere cupolas, as the coke
is light or heavy.”

According to Dewey,* “The credit of the first sys-
tematic investigation of the physical properties of coke
helongs to John Fulton, mining engineer of the Cam-
bria Iron Company.” This investigation was begun
in 1875, and it is now universally admitted that the
physical characteristics determine largely the value of
a coke. Fulton states® that the structure of éoke con-
sists of a series of irregular, promiscuously disposed
cells, with vitreous walls, these cells being connected
by diminutive passages that afford free courses for the
oxidizing gases of the blast furnace. It is these hard,
vitreous cell walls in coke that give it the superior value

| it possesses as an energetic fuel in blast furnaces.

“From the foregoing it will be evident that the physical
strueture of coke, other things being equal, is the main
element that confers on it the superior place it holds
gmong blast furnace fuels. The same is true, in a
modified way, of charcoal fuel. The anthracite holds
the lowest rank,” Thus the desirable ratio between
the cellular space and the cell walls or body in a given
volume of the coke has been carefully determined, and
it is 43,73 per cent of body to 56.27 per eent of cellular
walls. On the other hand, the chemical composition
is of importance, s any impurities in the coke may en-
ter the metal which is to be reduced or may form slag,
and thus require a certain quantity of flux to prevent a
waste of metal. It is well known that coal contains
ash, sulphur or sulphur compounds, and phosphorus
compounds, and these will be to o certain degree re-
tained by the coke. A coke containing not more than
10 per cent of ash can e regarded as an average clean

' Report on Coal Testing Plant, Part T1I, page 1369,
2 Prans. Am. lust. Mining Eng., 1844, val, 12, puge 111,
3 (Coke, by Jolin Fultan, 1905, page 329,
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fuel, and those containing only 5 to 7 per cent of ash,
as exceptionally pure. The sulphur in coke for use in
metallurgical processes should be less than 1 per cent.
The best coke contains only 0.5 to 0.75 per cent of this
element. The purest varieties of coke contain from
0.012 to 0.029 per cent of phosphorus. Often as much
as 40 per cent of the sulphur in the coal is volatilized in
the coke oven, but as a rule all the phosphorus in the
coal goes into the coke. Often a large part of the sul-
phur and some of the phosphorus may be removed by
washing the coal before coking it. Domestic or fuel
coke need not be so free from these foreign bodies and it
may be denser and softer. Insuch a cokereadiness in
combustibility and, when hot, solubility in carbon
dioxide gas are desirable, as, for instance, in producers
when coke is used for making gas.

Besides being used in gas producers and water gas
generators, coke is being largely used as a fuel for loco-
motives, especially in New England. It is also being
crushed to size, secreened and bagged for use as do-
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mestic fuel. According to the United Coke and Gag
Company,! “Of the large output of the New England
Gas and Coke Company, at Everett, Mass., some
200,000 gross tons per year are disposed of for domestjc
and industrial service, a similar amount being used for
firing locomotives, particularly in suburban service, he-
cause of its smokeless nature. The same outlet hog
been found for the output of the Camden plant, a por-
tion of which, however, is sold for foundry purposes.”
The fine coke, or braize, made in the handling and
crushing of the coke is used directly under steam boil-
ers, or it is made up into briquettes, although some is
employed in lining steel furnaces. The amount and
value of the coke consumed in each branch of the fron
and steel industry, together with the per cent which
this quantity forms of the total output, are given in
Table 19 for each census year from 1880 to 1905.

! Short Treatise on the Destructive Distillation of Bituminous
Coal, 1906, page 101,

Tasie 19.—QUANTITY AND COST OF COKE CONSUMED IN THE IRON AND STEEL INDUSTRY: 1880 TO 1905,

QUANTITY IN SHORT TONS. COST. ’ PER CENT OF TOTAL
| PRODUCT,
LREANCIH OF INDUSTRY.
« ‘ ‘
1905 \ 1900 \ 1800 1880 || 1905 ‘ 1900 1890 1850 1905 | 1900 | 1800 | 1880
|
! I i
AN Tranhes. vveeernnnnss | 20,378,452 | 17,682,072 | 9,707,353 | 2,315,560 850,136,410 $40,991,400 $28,752,072 | $8,743,3%2 || 81.0| 0.0 | 07.9| 841
BIASt FUTNRCES. . 1.\ o eevreenranns 10,739,676 | 16,755,489 | 9,402,808 | 2,166,260 || 57,127,027 | 38,976,770 | 27,435,780 | 8,120,24 5| .4 ) ;
Rolling mills and st works. .. "G3SI76 | 9200616 | 3031051 | 142,005 || 2,000,392 | 2014300 | 1811 588 ’5s2i90(1) e SR el ™I
Forges and bloomeries .. ..........locaiaiael. 67 1,404 NG |, 240 , 604 31,241 |l........ ) m 0.2

1 Less than one-tonth of 1 per cent,

From a table of statistics given by J. M. Swank,?
showing the extent to which different fuels have been
used in the United States for iron smelting, it appears
that prior to 1855 charcoal was supreme, the quantity
used exceeding that of either anthracite coal or coke,
but in that year the consumption of anthracite ex-
ceeded that of charcoal; in 1869 the consumption of
coke exceeded that of charcoal; in 1875 the consump-
tion exceeded that of either charcoal or anthracite
coal; in 1880 the consumption of coke exceeded that
of both charcoal and anthracite combined, and this
supremacy of coke has been maintained and extended
ever since.

The account for the consumption of coke in the
United States in the census year may be thus set forth:

Bhort tons,

TPOBAL 1 v veemmenenvrnmemeasnmnsomamanrennenaneearasaeaannnenrnnns 25,362, 817

COoke PIOANCEA . au e e iienneciaieinanrrenianorssncasrassanrernesssssanens m

Coke Pmporwd ......................................................... 219, 529

b 173 7 SR DD .1 i 7.3 - ¥

Coke used in iron and steel Industry . . .oov il inei i 20,378, 452
COKE EXDOTEEA «v e vmsmeasesamnmsrasannsnrsrmnesessecansensmonsoneeneein 5, 2

Coke used for all OLher PUTPOSES . 4 ecveeraveraererneirnnrainaassennns 4,368,002

USES OF BY-PRODUCTS.

The ammonisacal liquor coming from the washers con-
tains from 0.5 to 2 per cent of ammonia existing in a

! Manufacture of Iron in All Ages, page 284,

|

variety of compounds. It is so weak it must be further
treated before it is marketable. On subjecting it to
heat, part of this ammonia, known as free ammonia,
comes off and may be collected in water. The rest
may be liberated by heating the liquor with lime or
some other alkali. The treatment then consists in
distilling the liquor with lime and either collecting the
distillate in sulphuric acid so as to form ammonium
sulphaite, or else condensing it with sufficient steam to
form a strong liquor containing from 15 to 20 per cent
of ammonia. Theammoniacal liquor from by-product
coke ovens, gas works, boneblack factories, and blast
furnaces is the chief source of the ammonia water,
anhydrous ammonia used in refrigeration, and the
ammonium compounds of commerce. Ammonium sul-
phate is used in the manufacture of alum and other
compounds and as an ingredient of fertilizers. The
quantity of ammonium sulphate reported as used in
the present census year in fertilizers was 21,080,000
pounds. The total product of ammonium sulphate
reported for that year was 31,546,763 pounds, and the
amount imported 30,576,558 pounds, or a total of
62,123,321 pounds, so that but slightly over one-third
of the available supply was consumed in the mant-
facture of fertilizers,

The tar which results from the dry distillation of coal
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is & mixture of a variety of hydrocarbons, amines, phe-
nols, and other organic substances together with free
carbon, and it varies both with the character of the
counl treated and the manner in which it is treated. By-
product coal tar differs from gas-house coal tar in that
it contains only about 14 per cent of free carbon, while
gas-house tar contains as much as 28 per cent. This is

due to the much higher temperature of the gas retort,

the greater rapidity with which the maximum tempera-
ture is attained, and the smaller charge used. The per-
centage of tar acids is also greater in gas-house tar than
in eoke-oven tar. The tar acids from coke-oven tar
contain a high percentage of cresol, thus necessitating
many distillations in order to produce pure phenol.
Coal tar is the source of many organic substances, such

as artificial dyestufls and photographic and pharmaceu- |

tical chemicals, Inthe crudestateit isused in making
tarred paper, paint, and varnishes for coating bricks;
and as a fuel, being equal, weight for weight, to crude
petroleum in fuel value. Five pounds of tar are prac-
tically equal to from 7 to 8 pounds of coal. When heated
to 250° C., to drive off the volatiles, coal tar pitch is
produced, which is used in making tar macadam pave-
ments, about 2 gallons being used per square yard of
finished road. According to Pennock,® “As a con-

sumer of tar, the tar macadam for 1903 will absorb .

| piteh is also used for briquetting.  In distilling the tar

to obtain the pitch the distillate is divided into two
portions—that which is lighter than water and that
which is heavier. The light oil is redistilled for benzol
v ‘ﬂ, I S e

and solvent naphtha. The heavy oil is in demand for
creosoting timber. Two grades of pitch are usually
made—~paving pitch and roofing pitch.

The volume of gas evolved from a by-product oven

. is determined directly by the quantity of volatiles in

the coal used and the heat applied. The quantity
necessary to be returned to heat the ovens varies also
with the coal. If the coal contains 32 to 34 per cent
of volatile matter, from 50 to 55 per cent of the gas
must be returned, but less gas suffices for those eon-

- taining less volatile matter. The composition of the

4,000,000 gallons, or the product of the dry distillation 3

of 400,000 tons of coal.” The tar macadam laid in the
United States in 1901 by a single company was 14,400
square yards; in 1902, 440,000 scuare yards; laid and
contracted for in 1903, 2,001,000 square yards, so that
this industry is a constantly growing one. Coal tar

1Loe. cit., page 788,

gas varies throughout the operation, it being richer in
illuminants, methane, and carbon monoxide at the
beginning. In separating the gas, in order to sell the
surplus, the first runnings from 22 down to 14 candle-
power are tuken. This comes off on an average in the
first ten hours of the operation. The rest of the gas,
known as the lean gas, is that which is used in heating
the coke ovens. Sometimes the benzol is removed
from this lean gas und added to the surplus gas to
enrich it—that is, to inecrease its candlepower. The
benzol is removed by serubbing the gas with tar oil,
which dissolves it, and then recovering the hydrocarbon
from the tar oil by fractional distillation. Gas from
hy-product plants is sent considerable distances. The

~ plant at Everett, Mass., supplies Boston and the sur-

l

rounding cities; from Sparrow Point, Md., the gas is
pumped 11 miles to Baltimore; from the Camden,
N. J., plant it is pumped 38 miles to Trenton; and the
Duluth plant supplies the cities of Duluth and Superior.
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APPENDIX B.

DIGEST' OF PATENTS RELATING TO COKE.

This digest covers the patents included in the subelasses named in Class 202, Charcoal and Coke, of the

United States Patent Office classification.

Some of the patents in these categories are quite foreign to the subject under consideration and many but
indirectly related to it. On account of the form which discussions of patent issues often tuke, it has been thought
better, however, to include these latter patents. The aim in making the digest has been to give such a sketch
as will indicate the nature of the invention and what is claimed by the inventor, this generally being done by an
actual abstract from or paraphrase of the words of the letters patent, but no responsibility is assumed for the
opinions, theories, or claims tl us set forth. Other related patents may have been granted which do not appear

in this digest, because they are not embraced in the subclasses enumerated. It is

suggested that such patents

may be found in the classes relating to illuminating gas, wood distillation, and similar topics.

CLASS 202.—CHARCOAL AND COKE.

CHARCOAL,
SUBCLASS 2.—~PROCESSES.

720—A pril 28, 1858. MICHAEL CARROLL. I'mproved mode of forming ¢ kiln
for making charcoal,

Relates to the manner in which the logs are to be piled in forming the meund.

14,519—April 8,1856. SANDIFORD S.PERRY. Improvementin charring wood,
Claims the process or mode of charring wood, or, ag it is commonly called,

“}bumz;]g chatrcoal,” by the application of hot or heated air to the wood to be
charred.

16,904—December 28, 1856, ANDREW GRIMES., Improvement in burning
charcoal.

Claims burning wood in the open air without any covering of earth, or any
substitute therefor, in sich o manner a8 to reduce any given amount of wood 1o
u mass of red-hot coals while preventing the pile from burning to ashes unti
this result is accomplished.

129,8156—July 23,1872, LEVEN 8. GOODRICH. Improvement{n processes and
apparatus for the manufecture of charcoal.

Clnims the process which consists of a variable air supply tocarry on the Ymn-
ess of wood charring by the combustion of the lammable gaseous products
thereot, and to prevent the said air supply from coming in direct contict with
the charcoal produced by the distillation of the wood by the said combustion,

196,71/—0ctober 80, 1877. LEVI STEVENS. Improvement in coking coal and
desulphurizing the coke.

Claims the process of coking coal, which conalsts in passing the gases evolved
from the coking coal contained in one chamber into and through the coke con-
tained in an adjoining chamber, ({)roduced from a previous charge, and kept at
a high temperature, whereby said coke takes up earbon from the hydrocarbon
gases of the coking coal, and is thereby rendered compact and firm,

20,668—TFebruary £6, 1878, WILLIAM A, MILES. Improvement in methods of
operating charcoal kilns.

Claims the method of operating charcoal kilns consisting, essentially, in first,
preparing the kiln in the tsual well-known manner and lighting the fire; second,
tlosing tightly the usual opening or openings into the atmosphere; and, third,
foreing air into the kiln in a series of equal or unequal jets and out of the same
with the products of distillation in another series of jets to the condenser,

A1,870—Tanuary 14,1878. FIORACE L. BROOKE. Improvementin plants and
pracesses for the manufacture of charconl and pyroligneous acid.

Claims the process of manufacturing charcoal and pyroligneous acld, consist-
ing In foreing into a charcoal kiln a quantity of air sufficient to support com-
bustlon_ of a part of its contents, and thereby char the rest, and condensing and
recovering the pyroligneous acid and vapors.

249,866— November 8, 1881, JOSHUA KIDD. Charring oven.

Claim_s the improvement in the method of charring substances which consists
In passing the products of combustion through g fresh charge of material for
charring the latter and depriving the products of combustion of & large pro-
portion of their heat, and then passing the same in their lowered temperature

through & charge of material which has been proviousty charred for expediting
the cooling theruof,

218,076 Februgry 27, 18335, HENRY M. PIERCE. Process of manufacturing
charcoal,

(laims in the mannfactuare of chareoal, the method of condncting the earbon-
izing process., whieh eousists in admitting the gir supply 4t or near the center
and hase of the charge, firing the charge at or wear the top thereof, and withe
drawing the gases and vapors from the base and circumference of the charge,
t8,¥81—June 8, 18583, HEXNRY M. PIERCE. Munufueture of charcoal.

Claims us an improvement in the muanufaetinre of charcos! or coke the method
for cooling the contents of the kiln, consisting in maintaining a cirenlation
through the kilu of o noneombining gas—such as earbonie oxide orF carlionie
aetd, suid gas Deing maintained wt a lower temperature than the kiln and jts
eirculation eeptinued after the fire has been extingnished and until the con-
tents of the kin have been reduced to a low temperature: and,

The uethod of extinguaishing the fire of o charcoul kiln or like chamber and
cooling the charge thereof, which consists in cosding the earbonle acid pas gen-
erted from the burning or carbonizing mass contained in the kiln wnd then
forcing it into the kiln and into and smong the charge.

28),058—August £8, 1855, HENRY M. PIERCE, Method of distilling and char-
ring wood and kiln therefor.

Claims the method of distilling and charring wond, which consists in firing
the eharge und withdrawing the mwist volatile produets from the top of the
charge, and condensing liguefiuble portions, then closing the dischuarge pipe at
the top of the kiln and withdrawing the gases down through the charge to the
bovtom of the kiln, condensing the liquefinble portions thereof, and forcing the
uncondensed gases by o stenmn-jot ejector 16 o furnace for eombustion.

284,000 Auguet 28, 1885, IENRY M. PIERCE. Process of manufacturing
charcoal and kiln therefor,

Clajms the method of manufacturing chareonl, which consists in charging the
kiln with wood laid in reticulated form and with flaes extending from hottom
to top of the kilm, firing the charge, and admitting jets of steam or other
gaseous fluid into the flues, and therehy cansing g ctrenlation of the heat and
gaseons products through all the intersticns of the charge, whereby it is rapidly
and uniformly heated and reduced to charcosl of even quality,

800,87 }—December S0, 1885, HENRY M. PIERCE, Method of and apparatus

Jor treating wood for the manufacture of chercoal,

Claims the method of preparing woods for earbonizntion, which consists in
permitting the condensable vapors of an initial charge to escape directly into
the open air, or into 4 condenser, and then passing the light, highly heated
gases given off toward the close of carbonization or distillation through the
iresh chartge to be treated,

800 450—September 15, 1885, HENRY M. PIERCE. Process of utilizing wood
grses for metallurgical purposes.

Claims in a Mast furngee the process of utilizing the geses evolved in the
destmetive distillation of wood #s fuel, which conssts in fist conducting the
wood gases to a condenser and reducing to liquid thelr condensable constitu-
ents, then foreing the uncondensable gases into a heating chamier which is
heated by the waste gases from the sa.d blast furmace, then mixing s suitable
quantity of atmospheric air with said wood gases, snd then injecting the whols
into a blast furnace,

345,1.‘1‘21—-17111/ 6, 1886, LEVEN 8. GOODRICIL, Process of manuficturing chare
coal.

Clatms in charcoal making, the process which consists in arresting and storing
the noninflamnmable gases resulting from the carbonizing process, sand at the
completion of the latter retnrning sald gases to the Kiln ander pressure greater
than that of the external stmosphere, and mainteining sueh pressors within
the kiln until the cooling of the jatter is effected.

1 Copies of these patents may be obtained upon application to the United States Commissioner of Patents, Washington, D. C., at & cost

of b cents each.
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546 MANUFACTURES.

466,265—December £9, 1891, LEOPOLD ZWILLINGER, Process of and appa-
ratusg for making charcoal.

Claims inthe manufacture of charcoal, the improvement which consistsin plac-
ing the materia! in g vetort, and means substantinlly sneh us deseribed for heat-
ing the same, applying heat to the lutter, and passing through the material in
the retort superheated air substantially free from oxygen and combined with
steam by firat passing the alr through water for the purpose of eliminating the
gxygimdnnd combining the air ‘with moisture, and then superheating the mois

ure laden air.

477,876—June 28, 1892, ALBERT VICKERS. Method of arresiing and extin-
guishing combustion in charcoal kilns.

Claims the method of arresting and extinguishing combustion in charcoal
kilns, which consists in introducing into the kiln, after firing has reached the
desired point, sutphurie acid or like liguid decomposable into noncombustible
gases under {he nction of the heat and carbon present and causing the said
generated gases to circulate contingousty through the chareoal from top to
bottom of the kiln,

607,881—July 12, 1898. JOSEPH BERRY. Charcoal kiln.

Claims & charcoal kiln consisting of a foundation of tongitudinally laid sticks,
a V-shaped space formed by the arrangement of sticks at the front, portion of
the kiln, o series of draft spaces formied around the edge of the kil by over-
iitlpp'lng the ends thereof, and a superstructure composed of cord wood built

ereoi.

705,}21{3—.71111/ 92, 1902. OSCAR DAUBE. Method of carbonizing organic mate-
rials, .

Claims the method of carbonizing organic material and material of organic
origin which consists in mixing 6% per cent air under a constant pressuro of
from 5 to 8 pounds and 33} per cent highly nitrogenous gas; PASSINg the
resultant gas through a coal fire, reducing the temperature of the gas issuing
from the fire to from 400° to 600° Fahrenhelt, subjeeting the muterial to be car-~
bonized to said last meniioned gas at the said temperature of from 400° to 600°
Fahrenheit, and under the sald pressuro still constantly maintained, and ex-
hausting the gases emanating from said material during carbonpization imme-
diately they frec themselves.

705,9216—~Ju’ly 29,1902 JOSETH HEMINGWAY. Conlinuous process of coking
coal, -

Claims the continuous process of making metallurgical coke which consists
{n pulverizing bliuminous or semibituminous cogl, mixing it with shout 4 per
cent of hoiling hot water, mixing the moistencd mass with about 10 per cent
of cogl tar, charging the coking ovens with said mixture, distilling it, and
returning the heavy partion of the distillate, containing tar, piteh, and similar
substances (mixed with a fresh charge of coal moistened with hot water) into
the coking ovens during the coking operation.

71{,005—L0ctober o1, 1908, THADDEUS B, C. LOWE. Process of manufaciur-
ing coke.

Claims in the manufacture of coke the process of continuously and progress-
ively converting the charge into coke and intermittently recovering gas from
the charge while being eoked, which consists in alternately raising the tempera-
ture of the oven arches to ahove the temperature required for coking, and then
introdueing steam at_or above its decomposable temperature into the upper
parts of the ovens and ahove the body of the charge with reference to effecting
the recombination of the elements of the steam and the otherwise waste gas
evolved in coking into & fixed recoverable gas.

744,669 November 17, 1903, BERNHARD ZWILLINGER. Process of carbon~
zing and cooling down the charge.

Claims the process of producing carhonized substances which consists in ini-
tially carbonizing the suid substances and subsequently, while the charge Is
still hot, continuously subjecting it to the action of mechanically propelled
cooled guses free of unecombined oxygen in & greater quantity than the capacity
of the carbonized substances for absorption aiter cooling and at atmospheric
pressure, whereby the chargemay ha cooled down in a rapid and eflicient manner.

744,670— November 17, 1803. BERNHARD ZWILLINGER. Process of carbon-
izing material,

Claims the process of carbonization which consiste In preliminarily deoxy-
genizing atmospherie air, heating the resultant gas to such a temperature as
ta eitect the carbonization of the earbonizable material in the kiin at a tem-
perature not exceeding 800° Fahrenheit, and acting upon the aaid material with
the suid heated gas, removing the products of carbonization, and thereupon
continuing the carhonization by heating and cirenlating the said products of
carbonization through the kilnso as to eficet the carbonization at a tempera-
ture not exceeding 800° Fahrenheit.

704, 481~—~July 11, 1905, DAVID M. BALCH. Process of manufaciuring fuel
from secweeds.

Ciaims the process of treating seaweed to obtain fuel consisting in drying the
weed, then coating the weed with an alkaline substance prior to further treat-
ment, then subjecting the dried and alkalinc-conted weed to the indireot action
of dry heat immediately subsequent to coating the weed with the alkaline and
until the volatile products are driven off and a char results, then lixiviating
the eharred residuum with water until the saline constituents of the restduumn
aro yemoved, and subsequently drying the residuum,

SUBCLASS 3.—RETORTS,

8,402— November 4, 1851, W. P. McCONNELL, Improvement in the manufac-
ture of charcoal.

Claims an iron eylinder with a double bottom, the upper one bel erforat
and these combined with geveral flues covered at t}?g) top with nlx)npers ll‘ildti
grotectgd within with iron rings, the whole so constracted that the fire may

o applied either on the top, under the bottom, or within the flues, or in all
together, at pleasure.

96‘,649t—N0vember 98,1869, JOHN ADAMS, Improved apparaius for carbonizing
peat.

The invention conslsts in carbonizing peat for making into marking ink
other useful products, by heating the peat in retorts set in s furnacegnnd cagiﬂ
nected with a steam boiler, so that when carbonization is attained the fire xuay
be extinguished by the steam.

184,963—December §, 1876, GEORGE L. HARRISON, IR, Improvement in
processes and apparatus for the manufacture of charbon-rout,
Clalins the process of making charbon-roux which consists in subjecting billets
of wood to heat under agitation, and the combinution of a retort having a
removable head plate, and pipe, with & revolving cugo and furnace.

187,94¢~December 11, 1877. MOSES NICHOLS. Improv 7
making gunpowder charcoal. provement in retorts for
The object of this invention is to provide & retort and f
charcoal for the manufacture of gunpowder and for the di‘gﬂﬁ&ﬂmﬂ?r&nnking
ligneous acids for medicinal and chemical purposes of more uniform Dyro-
than has hitherto been produced from retorts as ordinarily constructedq"“}.‘ty
to the uncven application of the heat from the furnace, whereby the outor g
fions of the contents of the retort are generally burned too much whllr P e
interior is not sufliciently burned, resulting in u loss of wood and'g mq ‘tl,m
quality of eharcoal unfit for the particular purpose designed; and it cmn% le
ina 1tlov1lal n‘rmngeruent ?f ﬂuets m%d diap(lixragms both around and wlthixl;s fﬁg
retort; also in provision for extrac ing and preserving the acid 7
the process of burning. e g 8 evolved during

216,209—April 24, 1883, T OHN BURT. Charcoal furnace. :

Cluims in an oblong charcoal furnace the combination of a remov: i
chamber arranged in said furnace, forming retort chambers, the n(,ﬁlrﬁeo’f‘iﬁh‘ig
overhang the front and rear of the fire chamber and incline from the eentryl]
Joeated heating chamber to the front and rear to form the top of the front mﬁ
renr ends of the fire chamber.

263,648—A ugust 21, 1883. CHARLES S. NELLIS. Charcoal kiln.

Claims the combination of the retorts having a combustion chamber extendin,
through it, horizontal flues communicating at each end with the chimney ;mﬁ
connected with the combustionchambers, respectively, at the upperandlowerend
of the retorts, vertical flues connecting the horizontal flues intermediately be-
twooen the retorts, and dampers in the norizontal flues intermediately between the
vertical flues and combustion chambers at each side thereof.

387,817—August 14, 1888. JACOBD SCHERFFIUS. Apparatus for the manufac-
ture of charcoal.

Claims in an apparatus for producing charcoal, the combination, with a fire
chamber, of a charring chamber, & jacket surrounding snid charring chamber, a
space, however, being [eft between the walls of the charring chamber and the walls
ot the jacket, tubes or pipes connecting the outlet of the fire chamber with the
space between the walls of the charring chamber and its jacket, valves or dampers
arranged in conneetion with said tubes, & smoke pipe leading from sald space
petween the charring chamber and its jacket, and a branch smoke pipe provided
with o demnper, which said hranch smoke pipe leads from the discharge opening of
the fire chamber to the main smoke pipe.

407,166—July 16, 1889, FRANKLIN S. CLARK. Retort for distilling wood and

making charcoal

Claims in & wood-distilling apparatus, a furnace, combined with the stationary
outer cylinder, arranged within the furnace, and a removable inner eylinder to
contain the wood and having openings in its sides, said inner cylinder being
gmaller than the outer eylinder and arranged within the latter, so asto providean
air space around the inner cylinder, with which air space the openings communi-
cate, and doors on the inner cylinder for closing the openings, said doors heing
carried by the inner removable cylinder when it is drawn out.

409,878—August 27, 1889. JACOB SCHERFFIUS. Charcoal apparatus.

Claims the combingtion, with fire and charring chambers, of & dampered pips
extending from the former into the latter, chambers surrounding both the fire and
¢harring ehambers, communication being established between the fire chamber
and the chamber surrounding the charring chamber and between the latter and
the chamber surrounding the fire chamber, and condensing pipes connecting the
charring chamber and the chamber surrounding the fire chamber.

682,318--September 10, 1901, BERNHARD ZWILLINGER. Apparatusforcar-
bonizing material.

Claims the combination, with a carbonizing chamber, having its lateral walls
made hollow to form & flue extending nearly around the chamber, of & chimney
leading from one end of said fiue, and a superheating furnace discharging its wasts
gases into the opposite end of said flue, whereby the chamber is practically sur-
rounded by a constantly renewed layer of heated gas, and means for passing gas
through said superheating furnace and into the carbonizing chamber.

687‘,80,;—Nouember 26, 1901, GUSTAT GRONDAL. Apparatus for charring
wood, ete.

Claims the process of continuously carbonizing or charring wood and the like,
consisting of passing the wood through a furnace, causing a gas indifferent to red-
ot conls to enter the furnace at & point where the coals gre incandescent, therehy
heating the gas and cooling the coals, passing said heated gas around & charring
muflle, but ot in contact with the wood therein, admitting air to the %us wt this
point to cause combustion to char the wood in the mulle, and cansing the burned
air and gas to hent the wood preliminary to its reception into the muffle.

701,145 May 27, 1908. CHARLES I. T. BURCEY, Apparaius for manufactur-

ing charcoal. .

Claims an apparatus for manufacturing charcoal comprising & combustion
chamber, a recelving chamber for the wood to be charred, o main eat conducting
passage communicating with the combustion chamber, & plurality of passages
¢ommitnicating independently with the main heat conducting passage and nlso

communicating independently with the atmosphere, said passages being each pro-

vided with an inclosing wall for preventin, the escape of the products of combus-
tion from the passages into the nterior of the receiving chamber, and means for
controtling the flow of the products of combustion from the combustion chamber
and the main heat conducting passage to the atmosphers throu%h gaid plurality
of passages independently, and thereby rendering sul;stnnﬁiu ly uniform Lk,m
t{leatrgent of tho wood in the different portions of the interior of the receiving
chamber.

731,030—June 16, 1803, PER LORENTZ LAURELL, Relort for carbonizing
wood or the like.

Claims a carbonizer comprising a retort ha.vin% a central open-ended fiue, & cts.h!(;
ing, a souree of heat supply on one slde and at the foot thercof, & support 10r e
B 0 8aid oasing inclining downwardly to the opposite side, flues b"m‘: e
support provided with cut-o devices and diverging from the source of hee rtﬂllg
ply and leading to a central space in communication with the flue of the rctt()I bl
air flue opposite the source of heat supply, provided with a cut-off device and o o
ing also to said central space, & pipe provided with 8 vertical branch in sal e
fiue and connected with the retort at its lowest point, and & stack in comxﬁ e
tiornt with the space about the retort substantially at the lowest point of 1t8
port.

744,700— November 17, 1903. ALONZO T. WILSON. Charcoal or coke oven
Claims an oven for making charconl and coke comprising a front wall hildvti‘%%:
doorway, a rear wall having horizontal flues, a chimney connected with sal dlose 4
e ohod wall and roof elosed from top to bottom end from front torea, &
floor, furneces in the front wall under the floor and communicating W, o ong
space under the floor and combustion chamber extending rearward from tnﬁ;uﬂng
wall and upward from the furnaces and provided with gpertures commu
with the chamber above the floor.
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DIGEST OF PATENTS RELATING TO COKE.

115—December 18, 1804, WERTHER ANDERS GUSTA ? -
77;"14'AM~ Apparatus for charring wood refuse or the like. ¥ VON HEIDEN
Claims the combination, with u charring retort for wood refuse, pe d
Jike, of a plunger, guide 1’rod§a Fljnwded with o bottom plate and é}uﬁ{é %?uttrl‘s
adapted to divide the material into sections while buing charred, and a hood
{nclosing seid guide rods, guide plates, and charring material.

700,109—August 1, 1906. JOFAN EMANUEL ASLIN. Charring retort.

Claims in a charring kiln a substantially eylindrieal retort having a pair of sep-
arato furnaces at the front, a flue leading from each furnace through the outer
walls of the retort to the rear portion of the furnace, upwardly extending passages
communicating with the rear portions of said flues, a valve in each said flue ad ja-
cent {ts rear extremity, a flue extending across the bottom of the retort and lead-
ing from each said furnace and opening into the rear portion of each said fiue, a
valve arranged at the portion of each said latter flue adjacent the furnace, and a
valve arranged at the other extremity of each 8aid latter flye.

804,980 November 14, 1905. THEODOR LEDERMULLER. Apparatus for
carbonizing peat.

Claims in an apparatus for carbonizing peat, the combination, with g heatin®
oven, of a press adapted to contain the peat and mounted in the ovenin g position
to be exposed to the gases from the fireplace of the oven, a series of press plates
arranged in sald press and adapted to receive molding boxes between thein and
means permitting the introduction of molding hoxes between said press plates
without their traversing the fireplace of the oven,

SUBCLASS 10,—KILNS,.

5,729—August 22, 1848.  A. H. TAIT.
heat of iron furnaces.

Claims the application of waste or escapes heat from forge or furnace fires making
iron to the purpose of coking wood by radiation from flues construeted of iron or
any other suitable material and in the same progess of coking by waste or eseqape
heat to extract from the wood pyroligneous acid, the flues being so arranged in
gonnection with walls or piers as to prevent the wood from eoming in eontact with
or resting upon said flues or pipes, by which means the atmospheric air is ex-
cluded and that portion of the wood consumied by the old process in coking the
remainder converted into charcoal.

36‘#30—Auguat 5,1868. CHARLES T. HARVEY. Improvement in charcoal
iilns.

The object of this invention is o combine a kiln for the manufacture of charcont,
80 a8 to sccure portability, exclusion of air, strength, and durability in a novel and
useful manner. To do this, construct an outer shell or covering of convenient form
angd size, of metal divided {nto convenient segments, sections, or parts, composed
of one or more sheets of metal and prepared with holts or other fastenings, so that
when each segment or part is placed in position it can he securely fastened to and
with other segments or parts, so as to form, collectively, a complete metallic kiln,
covering, or outer shell strong and durable. Then lay upon the inside a thin wall
of briek or stone, having a space left between it and the metallie covering. Then
fill in the space between the masonry lining nnd metallic covering with cement or
grout formed of fire clay ot other fluid mortar hardening in due time, which, when
accomplished, renders the kiln complete and ready for use.

66,6281—July 84,1806, K.B5.CHAFFEE. Improved apparatus for making char-
coal.

Improvement in coking wood by the waste

This invention relates to a charcoal kiln provided with means for condensing
pyroligneous acid from the smoke and volatile products resulting from a charge
iwhen %n combustion within such kiln instead of being heated from outside, and the
nventor—

Claims the application of & condenser to a kiln by extending such condenser as a
pipe around the kiln and supporting it Ly means of series of%ranch pipealeading
frotm (iltiinto it;uhe kiln, and combining with such condenser a discharge pipe to
extend from it.

.
71,383— November 26, 1867. WILLIAM IH. GUIGNON AND WILLIAM D.
McDONALD. Improvement in kilns for charring wood, elc.

Claims a kiln for charring or carbonizing wood or coal, which is self-ncting o
automatic in its operation, and a portable kiln for carbonizing wood or vosal,

" which is formed of & double wall, or an outer and an inner shell, whereby the heat

isconfined in the kiln,

78,264~ Muy 26, 1868. MORTON E. CONVERSE AND ABEL T. ATHERTON.
Improvement in the manufacture of pyroligneous acid.
Claims the uPplicm;ion and arrangement of the flue tubes in one or more rows,
to & kiln in such o manner that they will conduct, carry off, and save, the products
of destructive distillation of wood.

129,81 4—July 23, 1872. LEVEN 8. GOODRICH. Improvementinapparatusfor
the manufacture of charcoal.

The object of this invention is to produce an apparatus for the manufacture of
chareonl which will save all the useful produets arising from the distillation of the
wood and at the same time increase the quantity and improve the quality of char-
coal produced from any given amount of wood, and it consists in constructing a
stationary kiln or furnace of any suitable size to contain about one-half of the
wood tomake a desired charge, covering the said kitn with a telescopic bottomless
holder, which reciprocates vertically in an annular chamber surrounding said
¥iln, provided with a suitable liquid for sealing the same, like that of an ordinary
gas hiolder. Said holder rises high enough to form a chamber between its top and
the bottom of the kiln of suflicient dimensions to receive an amount of wood to
make the desired charge, thus making up for the deficient capaeity of the kiln
1tself, which is only designed to hold about half of said charge. At ornearthetop
of suid holder is situated a suitable number of doors, through which the kiln may
be charged to avoid the necessity of removing the sald holder for that purpose.
Near these doors is situated a pipe or pipes for carrying off the preducts of dis-
tllation. The bottom of the kiln is provided with an arch, to which aceess may be
aatiltor regulating the air supply, which enters the kiln through orifiees in said

rch, :

163,700— May 25, 1875, WARREN SPARROW. Improvement in charcoal kilns,
Claims g sectional charcoal kiln for the dry distillation of wood, composed

entirely of thin metal sheets, which are formed into sections and adapted to be

placed on and combined with a perforated foundation of stone.

118,855—Tune 20, 1876. BART KANE. Improvement in charcoal kilns.
Claimg o kiln for making charcoal, of conical shape, with air-tight top, doors at
486 and midway up, and holes around its base. i .

#20,207— March 9, 1880. WILLIAM A. MILES, Charcool Liln. (Reissue 10,746,
July 20, 1886.)

‘This invention covers a by-produet kiln in which the gases generated are recov-
ored und used in the further éarbonization of the wood under treatment.

547

243,801~June 21, 1881, HENRY M. PIERCE. Manufacture of charcoal,

The invention relates to the utilization of the noneondensable and uncondensed
gases and vu&mrs riven off in the carbouization of wood for the purpose of char-
ring ihe wood, und hasfor its object to economize fuel and obtaina larger yield of
chareoal from the kiln; and, .

Claims the combination, with u elosed charcoal kiln, of & weighted or nutomatls
;'entdvfulve or valves, o valved eduction pipe, an induction pipe, and an inter-
MR QA

2}3,8028—June 21,1881, HENRY M.PIERCE. Automatic cooler for kilns,

This invention has for its objeet to save time and labor, to inerease the workin
capacity of the apparatus employed, and consequently to reduce the eapita
required for various monufactiring porposes, such ns the manufacture of char-
coul, lime, and the like, or wherever the contents of kilns, furnaces, and heating
chambiers are preferably or necessurily cooled out of contaet with the air; and,

 Claims the combination, with o kiln, furnaees, or heating chamber, of an edue-
tion pipeleading from, at, or near the upper paxt of the kiln’ a conler located nbove
thelevad of the kiln or furnace, and an induction pipe leading from the eooler to the
kiln, whereby an automutie eirculation of a cooling gus through the kiln or fur-
nage ean be established and maintained,

266,850~ ctober 81, 1882, WALTER A. LOVELACE. Charconl kiln.

This invention relates to that elass of chureoal kilns in which the kiln consista of

nhood adapted to be seated upon 4 foundution and provided with o door and with
smoke and steamn escape pipes; and,
. Claims the combination of o kilu hood withits foundation provided with an
inclosed centrally located fireplace, hot-air flues for conducting the hot air from
the fireplace into the kiln, and smoke and steam escape fhies for conducting smoke
and steam through the foundution from the kiln to the externul atmosphere
when the hood is closed.

£72,766— February 20, 1883. 1IENRY M. PIERCE. Charcoal kiln,

Claims a charcoal kiln having one or more transverse pendent partitions which
divide the up{mr portion of the kiln into a series of separite chambers and having
its floor made up of inelines whose lowest points ore beneath the transverse
pendent partitions.

292,635—January 29, 1884. JOUN A. EDWARDS.  Charcoal oven.
Claims a conieal metallic charcoal oven adapted to rest on the ground, in combi-
nation with corner posts and hosting ropes.

807,028— November 11, 1884, JOUN A.EDWARDS, Charcoal oven.

Claims & chareoal furnace c-nmgmsed of sheets of netal, the shoeets of the upper
course heing lapped outside the edges vl the lower, wherehy the joint ismade auto-
matically air tight in use.

320.461~September 15, 1885. HENRY M. PIERCE. Adpparatus for utilizing
wood gases.

The object of this invention is to provide means, in combination with a blast
furnace, whereby the gases evolved in the destroetive distillation of wood, to-
gether with some fixed fuel—such asg charcoal, coke, or coal—may be utilized for
the reduction of ores; and,

Claims, in an apparatusfor utilizing wood gases for metallurgieal {mrposes, the
combination of a charcoal kiln, pipes leading therefrom, a heating chamber
through which said fpipes 298, & blust furnace to which sald pipes lead, and a
second pipe leading from the blast furnace to the heating chaniber, whereby the
spent gases from the furnace are utilized to heat the heating chamber and wood
Bases.

337 805—0clober 6, 1835. WALTER A. LOVELACE. Charcoal kiln.

Claims, in g charcoal kiln, the combination, with a central underground fire-
lace, having o grate, and a horizontal underground draft-flue, extending from
seneath said fireplace to u point outside the kilh, of a portable dome-shaped hood,

composed of a single thickness of iron plates, and having doors, a series of lnteral
openings, near the hottem, and a ciraylar opening at the top closed by acap.

842.201— Muy 18, 1888, LEVEN 8. GOODRICI. Apparatus for the manufae
ture of charcoal.

Claims a kiln for the production of eharcoal having an annular flue below its
floor, npenings throngh the floor connecting said flne with the interior of the kiln,
o central chamber surronnded by said annular flue and communicating with the
latter through suitable spenings in the dividing wall, and o pipe extending from
said central chamber into and toward the top of the kiln.

849,202 May 18, 1856, LEVEN 8, GOODRICH. Charcoal kiln.

Claims & chareoal kiln provided with top and bhottom inlets, in combination
with branch supply-pipes eonneeted with said top and hottom inlets und leading
to the source of snpply of hot gas, and provided with suitable dampers, wherelsy
said gis may be admitted to the kiln either at the top or bottom, or both,

859,091 — November 23, 1886. HENRY M. PIERCE. Kiln for the manufacture
of charcoal. 1
Claims, 4s an improvement in the construction of movable or forest meilers, a
rigid removable base seetion or breastwork having air ports and gas vents, and
a soil or gimilar cap section,

360,235— March 29, 1887, JAMES E. McNAUGHTON.  Charcon! Iiln.

Claims o charcoal iln eonsisting of vertical sides and an arched roof formed of
sheet-metal plates secured together, rows of supporting pins secured to the ends
of suid roof and side plates, end plates of the kiln removably sustained hy said
ping, wnd upright frumes conneeted by angle irons and eyeboits to the kiln walls,

899,255— Mareh 12, 1839, JOIIN FRIEDRICH. Condenser for charceal kilns.

Claims the combinition, with s kil and an outer casing surrounding its lower
portion, of division plates dividing the chatber between the kiln wall ind easing
nto several communicating compartments, water pipes transversing suid come-
hartments, and conneetions between the interior of the kiln and the chamber
*Jut\men the kiln wall and casing.

899,684 March 12, 1889, MICHAEL SANDFORD. Coke oven.

Claims a coke oven construeted of equal-gized large blocks, having a laterslly
arched top and o common feed and dischorge opening in the middle of said top
and g dodr in its front, in combination with g heavy stone wall, rectangnlar in
shupe, provided with a door registering with the above-mentioned door not leans
ing on the front of the oven, and with its sides rising flush with the sides of said
oven, so that when a number of sald ovens aro arranged side by side the side
edges of said walls will be in contact all the way to the tops, and will support
the carth packed hetween the arched tops of adjacent ovens, for the purpose of
laying g rallway track thereon. .
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418i300~v()lctober£2, 18539. EDWARD WILKES RATHBUN. FKiln for making
charcoal.

Claims in n kiln for making chareon), in which the gnses are conveyed from the
kiln t0 a condenser and then returned to the combustion chamber of the kiln, the
combination of walls provided with fiues beginning near the bottom of the kiln
and terminating near the top thereof, & chamber for receiving the goses from spid
flues and having a pipe leading to the condenser, and a perforated combustion

chamnber, having o pussage, and g pipe to convey gas from the condenser to the
combustion chamber, ’

54{,{2’71—-00101)& 1, 1885. ERIK JOIIAN LIUNGBERG. Continuous charcoal
riln.

Claims the combination of the kiln compartments, passages from one compart-
ment to thaadjoining compartent, a channel leading front each such passage to
the chimney or other outlet, & furnace located in eaclt pussage to ignite the gases
passing from ono comgm.rtment to the adjoining compartiment, and a double
water-seal located at the connection of the said channel with the said passage,
wherghy each compartment may be connected either with the chimney or with
the adjoining compartment.

607,981-—July 12, 1808, JOSEPH BERRY. Charcoal kiln.

Clairns a chureoal kiln consisting of a serles of longitudinal sticks so laid as to
provide lenglhwise draft spaces, crosg sticks laid thereon, a V-shaped spice
formed in the front end of the kiln by the ‘Proprr stacking of the wood, o series of
draft spaces formed around the edge of the kiln by the proper overlapping of o
serieg of sticks to the right and leit, a block from which these overlapping sticks
EEE“I' u.m% o block upon which the outer ends of the last of theso overlapping
sticks rest.

725,601—April 7, 1903, FRANK WOLTF NEWDBERGER.
churcval’ and of conserving the vaporous distillates thereof.

Claims the method of making charcoal and of conserving the vaporous distil-
lates thereof, which consists ininclosing the logsto forn the chareoal in an alr-
tight covering Jinving means nssociated therewith to supply air ag requisite to the
e, disposing between the logs, ut the lower portion of the pile, downwardly
inelined eollestors which operate to cateh the vaporous distillates as generated
r’{}hén the pile and convey them without the pile, and then condensing the dis-
illutes.

’r,z,i,':(;ﬁ’t—i'v'ovcn‘tlwr 17, 1903. BERNHTARD ZWILLINGER. Carbonizing ap-
puratus.

In o earbonizing apparatus, the combingtion with a closed kiln, of a conduit
leading from the kiln, » compressor, the inlet of which is conneeted with said con-
duit, o cooler loeated in the path of the gus between the kidn and the compressor,
o vessel connected with the outtet of the compressor und adapted to hold water
to partially deoxygenize nny air that may *)e fed by the compressor, and to
charge it with aquenus vapor, a heater connected with the outlet of said vessel,
and g counection from the ontlet of siid heater to the inlet of the kiln so thut a
mixtare of gases and air partially deoxygenized and charged with aqueous vapor
will be foreéd into the kiln at the beginning of the operation.

748,487—December 29, 1903. HMENRIK CONSTANTIN AMINOFF. Agpparatus
fuor continwal charring and dry distillation of organic substances.

Clpims in a cherring nnd distilling apparatus the combination of an extended,
inclined chamber, meitns for successively transporting the substance to be charred
from the lower end of the chamnber to its top end, a passage leading gases gener-
ated inthe chamber from its lower end to the top end, and condensers, a fanand a
%wm;ingj: device monuted in the spid pussage between the said lower end and the

op end.

749,091—TFanuary §, 1904, FREDERICK M. PERKINS. Wood carbonizer.

Claims, in 4 wood earhonizer, a carbonizing chamber to receive thawood to be
carhonized, a farnace within the wulls of the carbonizing chamber and within
which heat Is generated to earbonize the wood in said chamber, a five from said
furngee having branch flues conununicating with the earhonizing chamber, said
flue and branch flaes also logated within the walls of suid chamber, and an ex-
haust flue {rom the carbonizing chamber,

COKE,
SUBCLASS 4.—COKE OVENS,

128,151 —June 18, 1872. THOMAS G. KENNY. Improvementin coke ovens.

Thig invention relates to an improved portable coke oven, particularly appli-
eabla to uge in connection with iron or other furnaces, whereby coal may be made
into coke for sielting purposes at or near the blast furnace, so that the'oven may
be brought to the furnace at the time required and the coke discharged directly
from the oveninto the furnace while in a hot state, instead of heing made at a dig-
tance and trunsported by cars or other means to the lurnace in a cold state. By
this means great suving, not only in fuel consumed but also of waste in trans.
?(m ing the coke from place to place, is obtalned, and the coke is supplied to the

urngce free from hydrogen.

214,050—April 8, 1578. LEON BEMELMANS. Improvementin coke ovens.

‘I'hie invention consists in g coke oven having its top open throughout its length,
end having an inelined bottom with g door at; the lower end for discharging its
contents from gravity, and o perforated false bottom and subjacent flue for ear-
rying off the gases, and nlso in the combination of valves and doors for controlling
and operating the oven.

232 880—September 21, 15%0. EDWARD DURNS. Cole oven.

Claimsin & coking oven, the combinntionof o ring-shaped smoke fue, extending
horizomtally around the oven, and b the rear side connected with its interior hy &
flame aperture and two air-supply ues, each having ita inlet at the front wall and
extanding around the oven Lwlow the smoeke Hue, and at the rear having o con-
nection with the ring-shaped smoke flue, but upon opposite sides of the lame
aperture.

£35.$?S~Decembar 14,1880, CASBIUS C.MARKLE AND ROLAND H. SMITH.
{oke oven.

‘T'hig nvention relates to an improved epnsiruetion of apparatus forthe nmkihg
of coke from soft or bituminons ceals, wherein the enrbonaceous gases from the
ovens are earried direetly to and through a serles of eondensers or washers, thence
to a holder, and thenen through pipes or passages in the inclosing walls of 1he
oven or ovens Tor the reheating of the same, and are finally discharged in jets into
the charge inclosed in the oven,
£30.083—January 25, 1881,  ARTHUR M, CHAMBERS. Coke oven.

The object of this invention is to furnish a device by which air is admitted to
the interior of the oven ahove the hurning coal, and directed to the flueleading to
the chimmney, so that the combustion of gas from the coal can be exactly regu-

lated ns desired, and the state of the interior of the oven can he watched at any
time by on attendant, or its temperalure tested by a pyrometer.

Method of making

MANUFACTURES.

253,182— February 7, 1882. JOSEPH H. CAMTPBET,
guishing fires in coke ovens.

This invention consists in the combination of a furnace, steam-j
pipe, trap, and coke oven, arranged and operating with relation t%egnl():il{) ﬁ'tm“’
that the earbonic acld gas generated in the furnace is drawn therefrom thpoy sg
the medium of the steam jet and pipes and cooled and forced into the coke ov&:
and into and among the burning coke, thereby extinguishing the fire ang udditn
carbon to the coke. g

258,480— Moy £8, 1882. 'WILLIAM B.BMITH. COCoke oven.

‘The object of this invention is to provide simple and effective mean

hurizing the coke, whereby the latter is better adapted for use in ‘fnftfﬁﬁﬂ“fé’é{

urnaces and the iron or produet abtained from the same is of & superior qu:ﬁit
To these ends the invention consists in a coke oven of any desired form or cog-'
struction, which is traversed by & system of horizontal tules that serve for the
circulation of water and air through the same. The products of combustion in
the oven will tend to generate a sufficient amount of steam in the tubes which
escapes through openings in the upper side of said tubes, and is readily hevmil-
posed in the oven, furnishing Itlrydrogen and oxygen, that combine with the sul-
phur in the coal and carry it ofl.

éT&‘,OOZ—ApriZ 17,1883. BRODIE COCHRANE. Coke oven,

‘This invention has for its object to-so construet the coke ovens as to utilize to
the utmost the otherwise waste heat radiated from them for heating the air gup.
f)lied to the interior of the oven, and at the same time to protect thei from the
oss and irregularity of heat which occur at the upper part as ordinarily con-
structed, when the roofs or domes, heing exposed to the open air, are inhle to
great and sudden chinges of temperature owing to winds, rain, snow, and atmos-

heric influences. These improvements effect not only an increased yield of coke
hut also o considerable saving in the time necessary for coking and cover in Claim
1a eoke oven having over its ordingry dome 4 second dome with walls forming a,
series of communicating air flues, with an air inlet to the flues at one point and an
air exit into the interior of the oven at another point.

287,483—0ctaber 80, 1883. HAYDIEN H. HALL. Gasand coke kiln.

The invention consists in & kiln open at top, for charging and lighting, and hay-
ing a removable cover, and also a blast and exhaust pipe or flue traversing it at
theline of the base, floor, or grate of the charge~-recciving chamber, another phym-
ber being provided below the charging chamber, to receive the coke of each charge
by the fall of the sectional floor or grate at the sides of the blast pipe, and further
in speeial constructions of the hlast or exhoust pipe in pyramidal eross-sectionnl
form, and with bigher and lower rows of exhaust apertures controlled by inde-
pendently working dampers, and protected by overhanging plates or hoods from
the drip of the residunl tar from the coal. The exhaust pipe being suitably valved
at the gas-discharge end, and fitted with o movable head at the opposite end,
having telescopic connection with the valved outlet of the blowing engine or
stenm blast, for a controliable blast supply and for a means of eleaning the hlust
pipe, which communicates with suitable grs receivers for storing the gases or con-
veying them for use, and further, in the arrangement within the walls of the
charge-receiving chamber fitted with a removable cover, and for charging and
firing the charge fron the top of the kiln, of pipes fitted with nozzles for cjeeting
superheated steam into the charged coal during the coal gas generating process,
for increasing the downward draft and produeing hydrogen gases, to mingle
with the coal gases for intensifying the useful heating effect of the gaseous product.

£289,887—December 11, 1883. JOSEPH BUTLER. Jokeoven.

The invention consists in the combination, with an oven and its main discharge
flue or stack, of draft passages arranged in the sides of the oven and adapted to
admit air to the interior of the oven, and escape passages for eonveying the prod-
ucts of combustion to discharge flues arranged independently of the nain flue,
and special features of construction and combinations of parts.

308,51 4—Nowvember 25, 188;. THOMAS NICHOLSON. Apparatus for coking
and collecting the resulling gases and their products.

Claims a coking oven and pipe leading therefrom, combined with main and
branch pipe and main provided, respectively, with valves and separate con-
densers, whereby eurly products or illuminating gas may be sanmted {rom the
Iater product or heating gas and separately treated, as set forth.

420,807—February 4, 1890, WILLIAM W. ANDERSON. (Coke oven.

Claims o coke oven having in combination & bed ({n'ovidcd with a retaining ring
and n removable dome or hood resting upon the bed outside of the retaining ring.

07,210—May 6, 1800. COLIN CAMPBELL WYLLIE. Apparatus for utilizing
waste gases from coke ovens.

Claims the combination, with a furnace adapted to produce combustilile gases,
of p gas main or conduit leading therefrom, and a pnevmatic pumyp whose cylinder
and valves are indirectly connected with the gas conduit by means of branch
pirl{esd whereby a body of dead gasis interposed between the main conduit and the
cylinder,

450,06/—Septernber 8, 1891, ARTHUR MARSHALL CHAMBERS AND

THOMAB SMITH. Coke oven.

Claims & coke oven provided at the top on one side with an outlet flue, an air-
blast pipe discharging into the said oven below said outlet fiue, but on the oppo-
site side of said oven, a tubular outlet extending outward and downward from the
lower part of said flue, a regulator in said flue above the outlet pipe, and a regu-
lator in the latter pipe.

J64,844~December 8, 1891, JOHN A. BLCK. Means for uiilizing waste heat
from coke ovens.

Clnims the combination, with a series of open topped ovens, of a fluid-conteinin
vessel sbove thesame and draft stacks or vents extending from said ovens throngh
said vessel, each of said stacks or vents hfwing o flaring lower end arranged at the
inner end of a plurality of adjacent ovens and communicating with and earrying
the waste heat {from said plurality thereof.

469,866~—March 1,1802. THOMAS R, OSBOURN. Coke oven.

Claims in a coke oven, & structure forming a pit and a bechive oven situated
above the same, and embodying in its masonry vertical lift channels, bores or tun:
nels exteriar to the oven and extending from the top of the structure to the pitand
terminating at their lower ends immediately over & movable floor, and lifts situ-
ated within said channels.

470,600~2arch 8, 1892, JOHANNES REITER. Coke oven.

The ordinary bechive ovens employed in the production of coke producs the best
sort of coke, known as * patent coke,” but have the drawback that they only pro-
duce & small output, in consequence of the considerable burning awny of the "931'
'I'his waste results from the inlet of air conseruent on these ovens 1ot being her-
metically closed during working, In them the process of driving off the gases pros
ceeds from top to hottom within the oven in consequence of air supplied from the
natside, and coals having about twenty per cent of gas produce about sixty per

L. Apparatus for expin.
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cont of coke, When such ovens are modified to admut of the recovery of the hy-
products contained in the oven gases and are altered 80 as to effect lgle hermetic
closure necessary for the process of distillation, the gases generated in the ovens
and freed in the condensation apparatus from the by-products are led under the
floor of tho oven for the purpose of heating it. By this modification it has heen
rendered possible to increase by sixteen to twenty (Yer cent the output of coke pro-
duced in such ovens, which are thus transformed, as it were, into retorts, while
obtaining » product of the same quality and commereial value as the coke pro-
dueed in ovens of the old form; but, sirice thase beehive ovens as gltered for dis-
tillation working are heated from the floor only, the time required for the coking
wocess is considerably greater than in ovens of other systems that are heated
{mth from the floor and sides. The time required for coking in the aforesaid modi-
fied oyens 18 elmost double that of the last mentioned ovens with the same charge
and the same dimensions, - .

The present invention relates to the construction of an oven in which not only
fine patent coke can be produced, but in which also the time required for coking is
brought down to the reduced amount required for ovens of the more modern sys-
tema. ‘Phis oven can also be em}:loyed for ordinary coking in lieu of the beehive
ovens of the old form with small output. When it is so em}ploy«:d without any
attempt being made to effect the recovery of by-products, the time required for
coking is reduced by utilizing the raw and powerful gases generated within the
oven. ‘Theso guscs aro made to heat the oven from the sides simultaneously with
the heatmg from the floor, thus effecting the driving off of the gases and also the
completa shutting off of air from the interior of the oven, and in this manner the
output is considerably increased. An oven of this kind is adapted to be em~
ployed not only in the production of coke from gassy fat coals, but also from g
mixture of dust from dry coals or dust from flaming coals with eoal tar or gas coals
containing suflicient gas for coking, ‘This oven is also adapted for producing coke
from briguettes or blocks made h'qm a mixture of coke waste and dust from dry
coals or dust from flaming coals with a percentage of coal tar of six to eight per
cent or fifty-eight per cent. If the content of gas of such a mixture be not sufii-
cient alone to permanently maintain the heating of the sides and the floor of the
oven, the oven can be connected with any existing battery of ovens and can take
from it the requisite additional quantity of gos necessary for coking.

The drawing of the coke from an oven of this kind is effeeted by manual lahor in
# similar manner as in the ordinary beehive oven or in beghive ovens that have
been transformed for the purpose of recovery of by-products, since a drawing
machine is not effective in consequence _ot the round forin of the said ovens, Since
a drawing operation requires much time, the glowing coke must he cooled by
quenching within the oven in order to prevent loss by the burning of the coke in
consequence of the continued influx of air when the oven door is opened.

For two reasons the circular beehive form has been departed from in faver of an
elliptical cross-section in which the major axis exceeds the minor axis in length by
about one-fourth. One reason is that in a circular oven sufficient width of door
for the drawing out cannot be readily obtained without interference with the side
flues, which occupy the parts of the periphery of the oven that are necessary for
the oven door. Another reason for adopting the elliptical form is to obtain o
large uren of floor of a larger charging space. In anelliptical oven the door cun be
arranged on the side of the oven Ironting the major axis at the point where the
side flues are situated which are farthest apart and between which thers is snffi-
cient space for accommodating the door.

And the inventor claims & coke oven having a central chamber, g series of par-
allel flues beneath the floor thereof, arranged in two sets, a series of wall flues con-
necting with the parallel {lues and opening into the space above the dome, division
walls in said space, and a door opening to said central chamber above the line of
the loor flues,

471,088~March 15, 1892. RICHARD DE SOLDENHOTF. Coke oven.

Claims the combination, with the ovens and the collecting flues communicating
therewith, of gas ftues formed in the side wall of said ovens and having communi-
ention with siid collecting flues, a smoke tlue, gas flues arranged under the ovens
and communicating with the aforesnid gas flues and with said smoke tine, an air-
inlet flue, and conneeted flues forming one continuous flue, having connection at
one end with said air-inlet fiue and .t the other with the gas flues in the side walls
of the ovens and being arranged under the gas flues.

411,60>—March £9, 1892, HERMAN EXELUND. (oking oven.

This invention relates to improvements in furngces for charring, roasting, bak-
ing, or coking wood, coal, or other material, This furnace consists of 3 principal
chambors or compartments A, B, and C, of which chambers, A is for drying and
heating, B for baking, charring, roasting, or coking, and C for extingnishing and
cooling the roasted, charred, or coked materials received from chamber B. ™ The
chamber or compartment B is separated at its ends by partition walls from the
adjoining comimrt;ments D and K. The compartments A and B are separated
from one another partly by double-vaulted floors containing two channels and
partly by sliding doors, by which the openings or passages between the compart-
nents may be opened or closed. The comgnrtments B and C are separated by
vaulted floors, containing each only one channel, and by sliding doors in said
floors. In the compartment C iron tanks or cisterns are placed. The furnace is
covered by a vaulted roof or cover provided with the doors, & funnel or chimney,
and an exhaust fan, The compartments A and B are to be filled with the mate-
rials to be operated upon. From a fireplace situated outside of the furnace the
heat iseonducted through an opening into the compartment D, through apenings
into the lower channels G, passes thence downward through holes in the battoms
of the said channels, into the compartment B, and effcéts there the charring,
baking, roasting, or eoking of the materials placed in snid compartment B, The
gases produced thereby pass through perforated or grate-shaped vaulted bot-
toma of the compartment B into the channels and from these through pipe into o
tank or eistern, the eirculation being maintained by means of a fan placed upon
$he lgter. The gases proceed then through a pipe into the compartment E, the
Intter constituting a fireplace where the gas is ignited, Water and tar are con-
densed in & tank or cistern. From the compartment £ the gases are condurted
upinto the channels and through openings in their roof into the compartment A,

47‘2,155~April &, 1802, WILLIAM T. GATES AND GEORGE H. SHARP.
‘oke oven,

The ohjects of this invention are to provide means for spreading or leveling the
coal within the oven, for removing the coke from the oven, for separating the coke
from the ushes, and for loading the coke into cars for shipment, And the inven-
tors claim the combination, with an oven open at one end, of a plunger terminat-
Ing at one end in a transverse head provided at its rear side with rearwardly dis-
Dosed wings arranged parallel to ench other and at opposite sides of the plunger,
‘and means for reciprocating the plunger.

51§5546—Fcbruary 13, 1854 NILS KARL HERMAN EKELUND. Coling
urnace,

Claima o coking furnace comprising & drying chamber extending across the
“Iim“l' part and divided into two parts by a’ horizontal Eartltion wall, provided
with doors, a central partition wa?l beneath the drying chamber having a conical
:- gé hgmted doors opening in each side of the conical apex and leading to coking

6ra, -
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5:32.3(])7—.’1![?] 24, 1894, THOMAS CUMMINGS AND JOSEPII CUMMINGS.
‘nle oven.,

Claims a coke oven consisting of a Jongitudingl ehamber having arched r?muings
atearh end of the chamber, the openings formed the full width of the rham er, the
jambs of the openings provided with metallic luzy bar supports, & chumbser arch
supported on the side ‘walls, the chamber sreh provided with tunnel hends, the
tunnel heads being provided with dampers to partly cover the apenings 1o desul-
phurize the coke.

528 i0e—Tuly 2}, 1804, ALBERT DICKINSON SHREWSBURY. Cole aven.

Claims in a coke oven, an intermedinte chamber in the upper part of said oven,
a division therein forming two i;m'ts, anair passage from the outside opening into
one part of sald chamber, an exhaust opening into the other purt of said chamber,
nlud ubseries of passuges between said oven and both parts of the intermediate
chamber.,

638,898—Muy 7, 1895, FRANZ JOSEPH COLLIN. Horizontal coke oven.

Claims a coke oven provided with essentially horizontal chumbers or ovens,
channels arranged directly above the said chambers and communicating there-
with, longitudinal p. 18 extending hetween the said chiannels and conmuni-
cating therewith, sal senges heing divided into two parts at approximately
the center of the oven, sinucus channcls arranged in the side walls of the oven and
connected to the said passages at the ends of the oven, essentially horizoutal flues
loeated below the said sintious channels and eommunicating therewith at the
central portion of the oven, and hottem channels eonnected 16 the said Hues pnd
of whichench two communicate with cachother spas to cause the gases from either
of the ovens or chambers connected to the sald channels to Lass slievessively
under each of the ovens throngh the said two bottom chnnuels, one of each two
bottom ehannels being connected with o smolke Lue.

896, Ti3~January 4, 1808, JEANNOT W. KENEVEL. Apparatus for coking
and desulphurizing bituminous coal.

Claims an apparatus for coking and desulphurizing bituminous cogl, comypris-
ing,in combinution, & structure containing a retort, o mixing chanber below the
retort, & gus chumber below the opening into sald mixing chumber, & buse tue
connected by ducts with said mixing chamber, air pugsages connected by diets
with said hase flue, flues, passages connecting the mixing chamber with said flues,
and stearn-s e }nudmg through the passages to said retort, a steam

1 gaid stearn pipes are connected, 2 stack into which said ffues
dischurge, o hydraulic main, w sulphur flue, & sulphur-intercepting chamber into
which suid gulphur flue discharges, and & pipe having valve-cortrolled branches
and leading, respectively, to said sulphur flue and bydraulic main.

660,480—0clober 28, 1900, EDWIN A. BABBAGE. Coke oven.

Claims a hattery of ovens, comprising parallel walls, two rows of ovens arran ged
between the walls with the ovens of one row opposite the spaces between the ovens
of the other row, said ovens having door openings leading through the aforesuid
walls, smoke passages leading from the rear walls of the ovens at a point about
opposite the door openings and in line with the mg portions thereof and commu-
nicating with vertical passages or stacks located between adjacent ovens and in
line with the epenings formed in the crowns thereof, pillars at the sides of the
horizontal portion of the passages and extending thereover and to a point ahove
the crowns of the ovens, and rails supporied upon said pillars, the S{uLl't‘H hetween
the lengitudingl walls and the ovens being filled with earth or the like,

680,700—August £0, 1501, WILLIAM JOHN ENOX. Apparatus for the many-
Jacture of coke.,

Claims the combination of a superheater, one or more coking chambers, an inlet
or outlet to each chamber at its upper part, a fixing chanmber connected with the
outlet of the coking chamber or chambers, means for continuously « ilating ges
through the beuting chamber and the coking elwmber or chambers in contact
with the coal and coke and through the fixing vhamber, and means for withdraw-
ing and ntilizing a regulable umount of the gus,

680,701 —August 20, 1961, WILLIAM JOHN KNOX. dApparatus for manujac-
turing coke and gas.

The gencral plan of the invention is to pass the hydrocarbon vapors generated
incoke ovens through snitable stoves in which more or less of the heat curried by
the vapors is conserved or stored, thence through cooling devices—such, for in-
stance, as o steam generator—and thenes into heating stoves, where tha tempera-
tura is ralsed to the degree required for effectively acting upon the coal to reduce
it to coke. These heated vapors are then passed into the coking ovens and usu-
ally aeross the top of the bed of coal or cake. This operation is continued until
the stove which has been employed as the heat-absorbing stove has absorbed
and stored o predetermined amount, of sensible heat, whercupon the direction of
cirenlation {s reversed and this stove is utilized as the henting stove and the
former heating stove as tho hept-ubsorbing stove, and this operation of reversal
is repeated continuonsly at suitable intervals as long as the temperature of the
stoves is sufficiently high to conduct the coking operation. Additionul stoves
may he employed, so that any stove which has previously been used ag deseribed
and its teniperature reduced therchy may he cut out of the circuit and further
heited by t*w, consumption of fucl therein to restore its condition as a heating
stove. Amnd the inventor clainis the combingtion of one or more coking ovens,
means for passing a heated flaid carvier through the coking avens, means jor cool~
ing the fluld carrier as it froms the eoking ovens aid means {or reheating
4 regulable amount of the uid carrer for retralisuission therethrongh.

681,064~ ngust 20, 1561, RICHARD DANIEL MARTIN. Drawing machine
jor coke orens.

A drawing machine having o scraper, tomprising s seraper gnidowny, a seraper
heam mounted to slide thereon, a seraper blade hong on said beam, & horigon-
tally arranged shait on which said guidewny is fnlerumed to swing up and down,
means for actuating the seraper beam from said shaft, & vertical shaft on which
one end of said horizontal shaft is falerumed, whereby the said horizontal shaft
and the guideway may bo swung laterntly, gearing between the said shafts, and a
shaft arranged to drive the said vertical shaft and on which the latter is monnted
to swing.

i, vis—January 7, 1902, RICHARD DM MARTIN. Cokeoven.

Claims adjolning coke ovens separated by an intervening wall having a Ve
shaped passige leading directly from one oven to the other through the outer
part of the masonry, in combingtion with means for opening and closing said
passage.

701,219 May 27, 1002, PAUL NAEF. Apjaratus for the manufacture of coke.
The object of this invention is to provide an apparatus to producs coke or to
coke coal in a single furnace in much larger quantitics than has been done heretoe
fore and on s scale commensurate with the requirements of 4 blast furnace und
o utilize the by-products, Further to provide an apparatus to do this with a
small waste of heat, so that the heat units required for the distillation only are
consumed, the remaining heat units heing retained in the coke and gas; to in-
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crease the production of ammonia by the action of superheated steam on the coke
in an incandescent state; to utilizé the heat of the ineandescent coke for pro-
ducing stearn and superheating the same; to make the coking of the coal and the
cooling and loading of the coke wholly atutomatic; to manufaeture fuel and illu-
minating gas, as well as tar, ammonia, and coke; to reduce the cost of plant
Investrment and repuirs per ton of coke, and to eflect great cconomy in the cost
of produetion ang In the utilization of the by-products and also to construct the
apparatus so a8 to utilize the nitrogenous components which are with ordinary
coking processes left in the coke (und which represent usually more than fiity
per cént of the nitrogen contents of the coal) [or the produetion of ammonin,
while providing an ap&mrutus by means of which to produce a coke with a low
%mrmnmge of ashes and to avoid the combustion of eoke in the coking apparatus,

he heat necessiry for the eoking being supplied from o separate heating appara-
tus. And theinventor cluims g coking apparatus consisting of & shalt })mvuled
at its lower end with g eoke outlet and having inlets for gaseous fluid, inlets for
steam at a lower level than the gaseous-fnid li“ulet and iniets for water at a still
lower level all of said inlets being shove the coke cutlet.

705,681—July 29, 1802, RUDOLY KUHN. .Process of maeking the interior of
coke ovens or other kilns tight.

Cleims a process of making the interior of coke ovens and other kilns tight
which consists in mixing fine ore-dust with fine-ground ashes or other dusty
material and then blowing the mixture into the hot chamber, the walls or sides
of which are intended to be tightened, the effect being that the dust will keep
floating for a while and then settle by degrees in the pores and eracks and thereby
make the walls perfectly tight.

707, 914—August 20, 1912, WILLTAM T. GATES. Coke oven.

‘The invention consists in arranging the forty-eight hour or furnace-coke pro-
ducing oven on & plane below that occupied by the seventy-two hour or foundry-
coke producing oven and in directing the heat from the forty-sight hour oven
into and beneath the floor of the seventy-two hour oven, and thenco entirely
around the lower portion of the side walls thereof. The Lmprovements herein-
after deseribed ard equally udurmble to soventy-two hour ovens having either
single or double walls, the result heing afiected in the former case by providing
externully arranged flnes around the lowar portion of the oven to receive the heut
irom the forty-eight hour oven and in the latter cuse by providing an internally
arranged flue between the walls of the lower portion of the oven,

711,500—0clober 21, 1802. JOHN M, HUNKER., Coke oven.

Claima a eoke oven in the walls of which is arranged & serles of blocks, sald
blocks formed with centraily arrunged longitudinul and transverse openings,
said transverse openings cormmunicating with euch other, thereby forming a
continuous passage, and the longituding! openings forming a serles of direct com-
munication between the exterdor and the interior of the coke oven.

711,904—~0ctober 21, 1908, TIIADDEUS 8. C. LOWE. Apparatus Jor the manu-
fucture of coke and the recovery of guses therefrom.

Claims the combination of a plurality of coke ovens, passages connecting the
ovens above the coke line, & superhieater and a steam generator at each end of
the ovens, pasgsages forming communication between the superheaters and the
ovens, nnd passages forming communication between the steamn generators and
the superheaters, means for admitting alr to either end of the apparatus, snd
means for admitting water to the steam generators, exhaust passages in each
steam generator, and means for carrying off the resultant gases,

718,008—Tanuary 6, 1903, THADDEUS & C. LOWE. Air heater and steam
generator.

Clajms the combination, in en apparatus for making gas from eoking coal, of a
coke oven, & steam generator on éach side thereof and communicating with the
coke oven above the coking line, upper and lower sots of metal bars or ironwork
in sald generntors, & vaived air inlet eommunicating with eaeh of the generators
ahove the said upper set, & steam or water supply pipe communicating with each
of the generators between the said upper and lower sets, a waste-gas ontlet for
each of suid generutors, and & gas outlet from each of said generators,

728,982~ KMarch 17, 1903. LOUIS J. HIRT. Coking oven,

This invention relates to a coking oven wherein the process of coking a plu-
rality of grades or kinds of coef may be simultaneousty earried on without inter-
fering one with the other or whercin a single grade or kind of conl may be coked.
For this purpnse the coking ovenis pmvitiwl with o plurality of retorts or cham-
bers which communicste at their upper ends with a gag-outlet passage or flue
separated from the coking chambers, exeept as to the gas—outlet ports, by a wall
of refractory material, which serves to prevent the gas in the passege from being
{nfluenced by the heat of the coking chumbers to such extent as would destroy
the light hydrocarhbons, The gas-outiet passage or flue raferred to may be desig-
nated the “ main” outlet passuge and has pommunicating with it 8 second gus-
outlet flue or passuge, which may be placed in communication with one or more
of the coking chambers by means of one or more valves in the main outlet passuge,
80 that & rich kind or grads of coal in one or more of the eoking chambers and g

oorer grade or kind in the other of said coking chambers mnay be eoked simul-

aneously, and the richer gases may he earried off through the'main flue or pas-
sage and utilized for illuminating or for other purposes nud the poorer gases may
becarried off through the second outlet passage and utilized for heating the ovens
or coking chambers or for other purposes, .

724,088~ March 81, 1803. GEORGE FRANCIS MYERS. Coke oven.

"Phe main characteristic feature of this invention consists in providing a U-
shapaed floor for the oven, while retaining the dome shape of the prosent bechive
oven, proserviong all the advantages of the heehive oven—such, for instanee, a5
its good coking qualities—~but .diezl{mnsmg with the small deor in the front part
thereof, providing in liew of said door a door equal in width to the full width of
the oven, thereby fucilitating the discharging of the coke from the oven.

85,6046 ~April 14, 1003, ROBERT 8. MOSS.  Coling oven,

Claims, in s coking oven, the combination with the coking chamber, of a series
of air-discharging apertures or openings in the wall of tha oven, each aperture
ar opening having a lataral inclination {or projecting alr into the coking chamber
&t an angle and giving a circulition thereto around und within the eoking cham-
her, & bottom for the coking chamber, an air-supply ehamber in the hottom, and
a flooring or covering for the uir-supply chambor having perforations or slits
therein gradually inereasing in width from the point of ndmission to the side
farthest removed from the admission of air.

782,097 ~Jumne 30, 1408. CASPAR W. METTLER, ADOLF METTLER, AND

JACOB METTLER. Coking kiln.

Claims 8 kiln having two coking chambers with brick sids walls, center wall
and roof, and iron doors wt both ends, tracks extending through the coking cham-
bers, o furnace extending transversely below one end of the coking chambers,
fiues extending through the walfs fromn the combustion chambers of the furnuce
and opening {nto the top and boettom of the coking chambers, dampers for con-
trolling the openings from the flues into the chambers, flues extending longi-
tudinelly under the bottom of the coking chambers to & tank and u ateck com-
munieating with the tank.

MANUFACTURES.

788,878—July 1}, 1908, GEORGE SHARPE RAMBAY. Coke oven. ~

Claims s coks oven having a charging opening at the top thereof, 4 do

front of the oven for withdrawing the coke, a stack located in regr’of t,h(?zt;{'r(]u&h:
main flue locuted centrudly below the floor of the oven with its front end Iiiervih
the front of the oven wall and its rear end in comrmunication with the stuck, 3
damper dogr for the front end of the flue, substantially radial flups at o jpi)q te
sides of and in cotnmunication with the main flue and permitting the products of
combustion to pass direetly to the stack, other radial flues terminated short of
the main flue, transvarse flues connecting the radial flues and also in communicg.
tion with the main flue, and independent upstanding flues upon the exterior of
tha oven wall with their upper ends piercing the ovén wall for communication
with the interior of the oven and their lower ends in communication with tha
flues beneath the floor at the points of intorsection between the outermost iransg-
varse flues and those radial flues which terminate short of the main fing, the up-
standing flues being located at opposite sides of the main flue and at the front ang
rear of the ovem.

740,078—September 29, 1808. THEODOR VON BAUER. Coke oven.

Cluims the combination of a battery of coke ovens, air channels located in the
foundation of the same, intermedliate channels located between the sols chan-
nels and the erown of the air channets, channels connecting the air channels with
suid intermediate channels, combustion flues in the partition walls between the
ovens, gas-distributing and return-gas flues above said combustion flues ungd
connected therewith, afr-supply pipes terminating in openings at the upper purts
of suid combustion flues, and connected with the intermediate channels, and g
sole chunnel connected with the lower ends of the combustion fiues.

744,068 November 17, 1903. BERNHARD ZWILLINGER. Appuratus jor

carbonizing.

Claims in a carbonizing apparatus, the combination of a kiln, a heater for gnses
having two separate channels, channels loeated under the kiln, and connertion
from one of the channels of the heater to said channels under the kiln, g cot-nf
deviee located in said connection, a device located in said connection between th o
cut-off dovice and the kiln for connecting the channels under the kiln with the
atmosphers at their supply end, or closing said c¢hannels to the atmosphere at
suid end, a draft device connected with the outer end of the channels under the
kiln, means for conveying & guseous mixture to the outer channol of the heator,
and s connection through the outlet of said outer channel to the interior of the

745.;9]?0—Navember 2}, 1903, PAUL NAEF. Apparatus for the manufacture of
oke.

Claims the combination in a coking apparatus having two chambers, of hollow
doors between said chambers, having a partition, and the hollow revoluble shafts
to which the doors are secured having a partition, and a cooling ring formed in
sections, and surrounding the doors, and with the shafts extended therathrough,
means for eirculating water from a water supplg through the shalts, doors, and
ring, comprising an induction pipe, having branches joined to one end of the shajts
s0 that the latter can be revolved, an induction pipe from seid branch to the ring,
& discharge pipe connected to said water supply, and having branch nipes with
rotary joints at the other end of the shafts, and a discharge pipe from the said
ring to the said discharge branch.

760,372— May 17, 1904, JACOB B. BEAM. Coke oven.

Claims the combination of a serles of ovons, a main flue running parailel with
the ovens below the top Jevel and communicuting with the ovens by branch flues
which enter the ovens above the coke level And close to the filling orifices of the
avens, valves in the branch flues controlling the passage of gases from the ovens
to the main flue, & furnace close to the ovens and connected with the main flue by
a branch flue and & valve in said branch lue for regulating the admission of gascs
to the furnace and which when closed causes the gases to back up into a recently
charged oven.

761,581— May 31, 1904, JOSEPH SPEAR MAXWELL. C(oke oven.

Claims the combination with a long series of coke ovens arranged in p singls
structure, of pairs of end ovens apaced from the structure, each oven being rec-
tangular in cross ares and having an arched top prov‘ldecf with a central vent,
brace beams extended upward along the end walls of the pair of ovens, tie rods
connecting opposite heams above the ovens, braces extended across the spaces
between adjacent walls and connecting said walls, a packing of dirt or the like
supported on the ovens, and car tracks extended along over all of the ovens at
one side of the vents.

763,368—TJune 28, 1904, MICHAEL R.CONLREY. Eleciric coke oven.

Claims a coke oven of nonconducting material open at the top and provided
with swinging doors at the bottom which open the full bigness of the oven, and
electric resistance-plates held in the inner wall of the oven to heat it, the entire
height of the oven being left clear and unobstructed.

769,246—September 6, 1904, JASPER H, BOWLING, Coke oven,

Claims in abattery of beehive coke ovens the combination with an oven,of a
substantially straight, horizontal main flualocated adjacent to one side of and be-
low the floor of said oven and communicating at one end with the exterior, asimi-
lar main flue loeated ut the opposite side of said oven, a chimney with which said
second flue communicates, o plurality of substantially straight and parallel cross
flues extending from the first mentiohed flue to the second, and a fiue leading from
the interior of an adiacont oven into said first mentioned main flue, said cross
flues heing constructed of tile of rectangular eross section and said main flues hav-
ing their upper walls composed of plate tiles resting by one edge upon the tiles
which form said cross fiues.

778,800— November 1, 1004, GEORGE S, RAMSAY, Cokeoven,

Claims a coke oven having a stack, and provided with a central main bottom
flue communicating at one end with the stack, front and rear upstanding flues
communicating at their upper ends with the interior of the oven, and the inde-
pendent front and rear bottom fues connecting the upstanding fiues with the
main bottom fiue, the rear hottom flues being shorter than the front botton flues,
and the walls separating and forming the front and rear bottom flues being con-
tinuations of the outer walls of the ovon to provide continuous supports for the
floor of the same, ’

783,694—April 4, 1905, JAMES M. SULLIVAN, Coking oven.

Claims in an a})pmﬂtus for coking coal, the combination with s plurality of
ovens arranged in parallel series, of party walls separating pd]omlng oyens
through which passages extend, a flue extending hetween the series of ovens have
ing passapges communicating with the individual ovens in each serics, dnmpelr;
controlliing sajd passages in the walls and in the flue whereby alternate ovens
each series may communicate with said flue through the adjoining ovensi\ni!t!‘
means for forcing air through said flue thereby promoting the draft through the
ovens,
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708,008—Tuly 4, 1905. DANIEL T, LEPLEY. Colke-oven attnchment,

Claims in apparatus for the utilization of waste gases from cokn ovens a sta-
tionary eoke oven having a charging hole at the top of the oven, and throgh
which & charge of coal nmy'hu« deposited in sald oven, o gas conduit, & valveiess
duet lesding from the conduit toward the oven und opening at the top of the aven,
gnd o pivotally mounted flue member movable to establish commnnication
petween the hole and duct, and for closing communication hetween the duct and
the outer air.

Subclass 5. Coke Ovens—Chargers and Dischargers,

o 1j—January 15, 1867. BEALY JAMES BEST AND JAMES JOHN HOL-
DEN. Improved apparatus for charging and drawing gas retorts, and other lile
PUTPOSES,

Covers o system of scoops and scrapers mounted on g traveling platform.

75,008~ March 10, 1868, JAMES F. SNEDIKER AND WILLIAM F. BAILEY,

Tmproved apparatus for charging gas retoris.

Claims a trock and its swivel bearings in combination with a series of scoops,
the hundles of which rest on and slide in the said bearings, a sliding bottoru, in
enmbination with a scoop, & scoop, consisting of adjustanly sidepieces, and bot-
tom pieces constructed, arranged, and connected to ahandle, and wheels lu com-
bination with & scoop.

o} i—August 24, 1869. N. O, I, TISDALE. Im proved machine for charging
qas relores. !
Claims o guide-way, o charger, when provided with reversible bottout or upron,
and the combination of the guide-way and charger.

109,940—December 6, 1870, TILOMAS PRICE. Improvement in cole furnaces,

'laims a cradle placed in acoke furnace to serve as a grate and conveyor for the
coul, acoke furnace provided with cu_rvud smoke channels, and a furnace arranged
in ling with the coke furnace to receive the cradle containing the coke.

114,682—May 9, 1871. JAMES JOHN HOLDEN, Improvement in apparatus
fur charging and discharging gus retorls. .

. This apparatus for charging and discharging gas retorts comprises a traveling
frame, carrying o set of scoops, freders, or churging tools or instruments on one
side, uud 4 set of rakers, rakes, clearers, or drawing or discharging tools or instru-
ments on the other side, and having a to and fro motion on a traversing frame or
carringe. 'The set of scoops or eharging instruments and tha get of rakes or dis-
eiarging tools or instruments are mounted and arranged, each set respectively,
on an upright spindle, or on o framing on the carricr, so that each set is capable
of being swung, turned, or moved partially around, in order that such set may be
brought ei(fher lengthwise of or at an angle to the general body of the apparatus,
as required.

120,151—0ctober 24, 1871,
ture of coal gas.

(laims the process of manufacturing coal gas by dividing the usual whole chargs
tnto two equal parts, or thereahout, and depositing each fresh supply of o divided
charge in rear of the retort and successively distributing a series of such partial
whole charges within the retort at intervals in a progressive manner from the rear
toward the mouth of the retort.

187,144— May 28,1872. LA FAYETTE BLAIR., Improvementin gasretortsand
apparatus for charging.

The first part of the invention relates to the construction of the gas retort,
which is built up in masoenry in the usual manner, Bothends of the rotort extend
outside of theavalis, the front end for the conveniencs of filling the coal magazine
and the vear end for discharging the coke. The magazing is attached on the top
nd near the front ond of the retort. The contents of the magazine are kept in
their place by the slides which pass into the conductor of the magazine. The sec-
ond part of this invention relates to the combination of the coal distributer und
the coke scraper.

180,888—August 18, 1879, ROBERT PORTER AND THOMAS LANE, Im-
provement in gus apparaius.
Claims & retort in combination with a central rotating serew, having o sloping
or inclined thread adapted to cause the coal to pass through the retort in close
contact with the heated surface of the retort.

181,664—September 24, 1872, THOMAS F. ROWLAND, Improvement in ma-
chines for charging gas retorts.

Cluims a scoop, with suitable supporting means, and having a remevable hot-
tom, and valves, combined and arranged for joint operation, and i removable
hottom corrugated longitudinally, in combination with gorrespondingly formed
&al\'e_s and curved sides ndapted to mateh in a D-retort, and reciprocate suparately

herein,

134,055~December 17,1872, ALONZO F, HAVENS. Improvementinapporatus
Jor charging gas retorts.

_ Clalms a scoop for charging gas retorts made in two or more segments, and each
sugment hung at the ends upon separato center studs, in combination with meeh-
gm{smi for giving to the segments a swinging movement to discharge the contents
into the retort. :

DARIUS DAVISON. Improvement in the manujac-

184,056—December 17, 1878,
for charging gas reforls.
Claims a chute, in combination with a coal hopper and mechanism for sliding in

and withdrawing the chute so as to reecive its supply of coal while being moved

into the ratort, und scrapers or detainers combined with the chute for causing the
delivery of the coal into the retort,

184,390~December 81, 1872. THOMAS F, ROWLAND, Improvement in appa-

ralus for filling gas retort chargers. (Reissue No. 7,681, April 84, 1877.)

Claims & cylindrieal measure or meter, consisting of a revolving barrel or cyl-
inder, having an opening for the reception and discharge of coal and arranged to
bevevolved completely around its axis, in combingtion with & hopper, aud one or
more guides for measuring and transferring coal into the retort chargers.

187,485—April 1, 1873. TTIOMAS F. ROWLAND. Improvement in upparatus
for charging gas retorts,
This invention provides buckets adapted to receive the charges of conl latorally
&t the proper point, and carry them by means of o susponded railway along the
fmnl;: of the retorts, dropping the coal automaticully at the required points by
opening the bottoms of the several buckets.

45254—wra 1905—pT 4—08—37

ALONZO F. HAVENS, Improvementinapparaius

RELATING TO COKE. 551

137 480—April 1, 1878, THOMAS F. ROWLAND, Tmprovement in apparatus
Jor raling gas retorts,  (feissue No. 7542 A prid 3, 1807
Claimms & rake and rake carriuge, combined with mochanism which, upon tha
forward motion of the curriage, antonutically rajses the rake, so 1hut it passes
into the retort free of the eoke, and whieh, upon the backward motion of the car-
riaze, drops the rake into the coke,

181,487~ April 1, 1878, THOMAS F, ROWLAND,
chargers.

The appuratns deseribed in the inventor's previous application for patent for
charging gas retorts has o revolving meter with_onjy one upurture, A certain
pericd is required for auy meter to dill properly with coal, and, neain, 4 certainpe-
riod for it to empty., The r esertt iniproved upparatus provides o lrger revolv-
ing meter with an increased nomber of apertures and chamnmh 50 that one may
he filling while another is mu}nying. It allows for the cony ut changing of
the eapaeities of the chambers Ly the inscrtion und removal of picces. Thisallows
the maeter to L charged as the retorts beeomns gradually filled or eneumbered with
gas earbon. It provides automatie mechanisin for canging the position of the
deflectors or valves that determine Into whieht of the retorts the charge shall b
placed. 1t provides steel kni i Better eutting off the coal when un apertire
n the meter passes ont of contact with the supply pissage.  I¥ also provides
cheeks for retarding the motion of the cord In deseanding 1o reaclt the lowerneost,
of the retorts, which tends to equalize the velocity of the coal in pussing luto all
the several retorts.

Improvement in gas retort

I3

146,625—July 8, 1678, ALONZO F.ITAVENS,

charging gas veturts, )

Charging scoops for gas retorts bave been niade for delivering the contents into
the retort by drawing aside a divided segoenmal bottont,  Fhis present invention
is for aecomplishing the same obiwet, it bv diferent mechanisn, eonxslsting of o
hottom to the sconp made of two leaves hinged togother in the middle, lengthwise
of the scoop, and attnehed to arms hat are employed for jiting up the central
portion of the hinged heottom, so as to draw in the cdgiss and allew the coul Lo T
delivered off the leaves in thelr inelined positions toward the angles of the retort,
50 0 to be more casily aud evenly spread upon the bottom of the retart thanin
those cases wher the coal is delivened in the center of the retort.

1i8089—September 23, 1878, JOHN SOMERVILLE AND JOHN ROBINSON,
Improvement in apparatus fur charging yus retorts,

Claims the combination of « eradle, having detents or stops arranged in puirs
on rocking spindles, with vertical rakes and operating levers,

Improvement in apperatus for

Li4,5%— November 11, 1873, WILLIAM FOULIS, Improvement in apparatus
for charging and drawing gas refores,
Cluims an apparatns for churging or drawing ratorts, in which the scoop or rake
is eombined with and operated by the piston rod of a water or other fluld engine,

148,841— March 24, 1874, PETER MUNZINGER,
charaers. .
The invention consists, first, of a revolving seoop earrier in connection with a

wagon or other suituble earrying deviee; second, of o revolving scoop earrier in

eounection with suspension or scoop carrving devices; third, of g revolving scoop-

carrier in connection with geared wheels for working the same; fourth, of a

revolving scoop earrier in conneetion with!) tehet wheel and o detent for holding

the said scoop carrier in any reguired position.

10.836—April 21, 1874, JOSEPH H. CONNELLY, Imgprovementin apparatys
for drawing coke from ovens.
This invention eonsists in a loug-handled hook and fork, forming a pair of tnnﬁu
meunted on a carringe, with which the coke is grasped and removed from the
oven; or a long-bandied hook wounted in a similar carriage.,

1604480~ Mareh 2, 1875, JOHN WEST. Improvement in chargers for gns relorts,

This invention consists, muinly, in the preuliar construction of a charger or
earriage adapted to convey coal into the retort, and distribute the samein an
aven luyer throughont its entire length. It consists, Turther, in the cornbination
of the charger with the retort, and o hopper for supplying 1t with conl without
rendering neeessary the opening of the retort.

165,667—July 20, 1873, WILLIAM FOULILS. Improvement in apparatus for
charging Tetorts.

Claims the combination of & sroop, capable of both longituding) and rotary
movements, o hauling chain connected at both ends to and lupped in opposita
directions round the seoop, and appliuves for Lmparting moetion te the chain in
either direetion.

Improvement in gas retord

168.088—0ctober 19, 1875.
scrapers for coke oven
Claims a seraper for coke ovens having a cast iron blade that tapers, In ernss

seetion. from the livel to the point, and that bas a flange, on the rear side of the

blrde, that tapers from the center to the cdges, in combination with o wrought
iron rod roughened or made erooked on its end.

FROVANCE M. BUTTERMORE. Improvement in

178 34— February 8, 18%. JOEL F. RICE. Improvement in apparotus for
charging vetorts,

Inorder to prevent loss of gas, and alse eracking of retorts by sudden change
of temperature, chargers holding o large guantiiy of eoal, and provided with
devices for operating them quickly, have been devised, and tosomeextent adopted
in practice.  This invention is an improvenient, in this class of apparatns; and
consists, chielly, in the arrangement of & plug or stop deviee and means for lock-
ing the same, or holding it stationary, in the frame that supports the tubular
reciprocating charger. )

177 896— May 16, 1878, WILLIAM FOULIS, Improvcment #n machines for
charging retorts.

Cluims s comhination of parts eonstituting the mechanism for traversing the
scoop and by which the charging appurutns s raised and lowered.

177.327— May 16, 1876, WILLIAM FOULIS. Improvement in apparatus for
drawing relorts.
Claims the mechanism whereby ahydrantic eylinder may be utilived in travers-
ing the maching continuously in one dircetion and the rake is oparated,

182, 182—September 12, 1876, JOEL F, RICE. Ymprovemcent ¢n apparaius jor
removing cole yrom retorts.
This invention consists of a sliding seopp placed on & swiveled support that
is carried by o truck. the scoop being forced into the retort under the cube br a
winch and withdrawn by the spme means.
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182,288—June 19, 1877, TITOMAS F. ROWLAND. Improvementin relort char(-
ing and discharging appuratus.
Clains the combination of a meter, a4 eou churging apparatus having o renmv-
able bottom, atd g conl discharging appuritus, wng all engine earried upon the
same frame and adapted to be brougut opposite the retort to be discharged.

192,280—June 19, 1877, THOMAS F. ROWLAND. Improvement in gas retorl
chargers.

Claims the combination of & scoop. huving o removable bottem with w sup-
orting traveling frame, which carries said seoop, and ix itsclf sipported upon
wo gets of runners or rollers, one st of wiieh travels upon the upper surface of

a rail, while the other st truvels upon the under surfuce of 4 ruil.

192,200—June 19, 1877, THOMAS F. ROWLAND. Improvement in gas ralking
apparatus.

Claims o rake and rake handle combined with neehanism, whereby the down-
ward position of the rake upon the hottom of the retort is regnlated or altered ut
uny point of its travel, while the rake and rake supporting mechanism advance
and retire in the spme lite, ps distinguished from 1 1ake whieh islaterally adjust-
able by the lateral movement of its entive supporting mechanism.

192, 991—June 19, 1877, TIIOMAS F. ROWLAND. [mprovement in revolving
coal meters,

Claims tho combination of a coal meter and an adjustable chute with mechanism
wherehy the chute is automatically lowered into the scoop beneath during the
passagae of the coul and is automatically ruised niter its discharge, wherehy the
scoop is enabled to advance into the rtort free of the chute,

194,998—September 11, 1877, CHARLES F. DIETERICH. Improvement in
machinery for charging gas retorts.

Claims a coal transporting ear having one or more series of invertible troughs
placed one ghove the other, exch trougn having capacity for o charge for a single
Tetort, and being constructed to empty its contents into u retort charger when
placed thereunder. ’

199,816—~January 15, 1878. ADBOTT Q. ROSS. Jmprovement in gas retort
chargers.,

This invention consiats, first, of o retort charging apparatus embiracing, in its
construction, a earriage or frume, a bar projecting therefrom and supported
thereby, and a divided sconp, pivoted to said bar, and arranged to open at the
bottom by the swinging of its parts outward, the whole being designed to carry
coul into the retort without depending on the latter for the support of any part
of the apparatus, and to pernmit the withdrawal of the seoop without obstruction
from the col deposited; seeond, of o certain combination of parts, making uY an
automatically operating deviee for opening and closing the scoop at the ends of
its longitudingl movement; third, in attaching a swinging plate to the forward
end of the bar to which the two parts of the scoop are pivoted, which plate is used
to discharge the fuel from open-backed or “*through ” retorts, and may be oper-
ated to rake the fuel from retorts open at the front only.

800,888— March §, 1878, THOMAS 1. BIRCH. Improvementin charging scoops .

for gas retorts.

Claims the serics of buckets, pivoted transversely within an open scopp-frame,
and having geared or other suitable connection with one or more slide bars or
racks.

213,569 February 95, 1879, ABBOTT Q. ROS8. Improvementin gas vetort dis~
charging apparatus.

Claime an antocnatie discharging rake construeted to enter a retort, and pro-
vided with o longitudinally acting spring, situated hetween the rake and ruke
curriage, for the pur{msn of preventing injury to the rake or the retorts when the
rake ig forced into the retort and of allowing the rake to yield and slide toward
the carringe.

212,670-- February 25, 1879, ABBOTT Q. ROB8. Improvement in charging gas
retorts.
Claims the mode of eharging gas retorts, consisting essentlally in first separa-
ting from the mass of coal 4 full eharge for the retort aud then biowing said charge
in quickly at one operation by the action of dry steam or compressed air.

£12,671— February 25, 1878, ABROTT Q. ROSS. Improvement in gas retort
dischargers.

Claims [n o retort diseharger, the cornbination of 4 long longitudinally movable
Blast pipe with a laterally movable discharge end to enter the retort to a point
behind the materials to be discharged therefrom, and deliver the blast direetl;
into said retort, with o stoan or eompressed alr reservolr, a connecting pipe lead-
ing from such roscrvoir, amd o controlling cock.

218,572—February 25, 1820. ABROTT Q. ROBS. Improvement in gas retort
chargera.

The objeet of this invention is to provide, for the use of small gas manufacto~
ries, a simple and convenient hand truck charger, whereby a full charge of conl
can be wheeled to the retort, hrought to the proper position, and discharged into
the retort by a blast of steam or compressed air; and the invention consists, first,
in & combined charger and two-wheel triek provided with blast jets and a con-
neetion for & tlexibli telescopic or jointed pipe for introducing the steam or com-
pregsed alr; and, secondly, In an agitator, operated in part or in whole by the
compressed air or steam, for the purposce of feeding the coal down properly in
the charger.

21.3#?’3~Febrmry 25, 1879, ABBOTT Q. ROBS. Improvement in gas retort
argers.

Claims the combined charger, eonduit, and blast pipe, in combination with
mechanism for raising and lowering them together, whoreby the several charges
are adjustable to the height of their respective retorty, and dellvered into the
same without the necessivy of recharging the appuratus during the operation,

217,278 July 8,1879, CHARLES F. DIETERICH. Improvementin apparatus
for removing coke from gas Tetorts.

This invention relates to an apparatus for removing coke from gas retorts,
specially designed for nse ineonnection with anapparatus forcharging gas retorts
patented to me on the 11th day of September, 1877,

Thisinvention consiste, first, in motunting 4 series of extensiblo rakes in g frame
having a central serew pivot, which works'in o nut or hearing forming part of n
wheeled ear, whereby when the ear bearing the rakes 18 wheeded to the front of
the rotorts upon a track suitably situated the rakes may be ad justed by means of
the serew pivot to the requisite height, and by other snitable means projected
into and withdrawn frem The Tetorts, fnr the purpose of removing the eoke there-

rqin-Ahe-Invention consists, secondly, in meins wherehy 1he prongs of the

. ~~—Takes muy be swung or raised, for the prirpose of faellitating their passage to tha

farther ends of the retorts and lowered, 50 as to eateh the coke when said rakes
ars to be withdrawn, and also In the speaific means employed for effecting the

- use g stoking bar to push the coke from the spout through the fec

projection and retraction of the rakes,  Tastly, the invention ¢
wherehy the rakes may bo adjusted in height independently o
framework thereof.

218,680—August 19, 1879, FREDERICK A, SABBATON. Im .
devices for fmiz‘nb gas retort furnaces with {gnited coke from the rﬁféfﬁﬁ.’"”"‘ i

This invention congists of a device having combined thercin g s "
ordinary fead door, through which solid fuel is introduced intopglllllf ?ﬂ:ﬁzﬁnw
conduit which, when the spout 1s adjusted to the feed door, will receive hot (,"k”'
drawn from 4 retort in the furnace rnd conduct the coke into the spout 11{1(‘)1 .
passuge arvanged opposite to the spout, and through which the workmon (‘aﬁ
the furnace, and in the eombination with the device composed of l}{f“.";{,(‘)‘,ﬂ‘{l (1‘1(1‘10
dnit, and stoking passage of a wheeled truck, whereby the whole is l‘t'u(](\r{)&
conveniently portable and readily adjustable to the furnace, HHEeTe

222, 663—December 8, 1879, ABBOTT Q. ROSS. Improvement in gas retort
chargers.

Claims in 4 gas retort charger, a main car or platform, movable back and fuyth
in front of the retorts, u secondary frame or support for tha chargime hopper,
movable in or out toward and from the rotorts, o sterm-charging hoppoey or {v,{gl
sel. and means for saising und lowering the same vertically, and i steain rocviver
and hoiler, loeated on the main car or platform, and connected with the clﬂ{rgid
vessel by a flexible ar jointed pipe, &

222, 563—December 9, 1879, Al SOTT Q. ROSS., Improvement in mackinery for
discharging gas retorts.
Claims in combination with a reciprocating rake or series of rakes, an nnto-
matically adjustable counter balance, in combination with and actuated hy the
piston rod and connecting mechanism,

222,604—December 9, 1879, ABBOTT Q. ROSS. TImprovement in gas retort dis-
charging apparaius.

Claims ina gas retort discharger, the combination, with a reciprocating travelor,
of two rakes or series of rakes located on opposite sides of the traveler, dev o5
for connecting either of said rakes or series of rakes to the traveler when desirud
and devices for conneeting cither of suid rakes or serics of rakes to a stationury
part of the machine when desired, whereby either of the rakes or series of rakes
may be thrown into operation while the rest remain idle and are cooling,

222,565—December 9, 1879. ABBOTT Q. ROSS, Improvement in discharging
appuaratus for gas retorts. ’
Claims in & gas retoxt discharger, the combination, with a rake or rakes hinged
to & reciprocating traveler, of an adjustable support for said rake or rakes, hy
which theirelevation and depression may be controlled at any part of theirstroke,
or when the traveler is at rest, at the will of the operator, and with a counter
balance for assisting in gaid clevation and depression.

240.604— November 15, 1881. RICHARD TIIOMAS. Coke Jurnace and appo-
ratus connected therewith.
Cluims the plant for manufacture of coke consisting of elevated furnaces or
retorts, provided with doors at both ends, tracks, elevating apparatus, engine,
and endless traveling rope. ’

276.504—April 24, 1883, RICHARD THOMAS. Coke furnace and gpporatus
connected therewith.

; 'tl‘his is a deviee for withdrawal of coke from ovens or furnaces and loading it
nto CArs.

800 468—Jume 17, 1884, JONATHAN GREEN. Coke oven.

{Cloims in eoke oven, the eradle comprising the gas pipe frame, having scries
of apertures and prongs upoen its upper surface, said prongs bheing adapted to
support and retain the coke upon the eradle while being drawn. |

814 510— March 24, 1885, GEORGE W, BIERER. Apparaius for removing
coke from ovens.

Claims in & machine for drawing coke from ovens or kilns, the combination of

a frame with a block sliding thercon, and picks or forks provided with means for

iving latoral and horizontal motion to the forks or picks, and lever and treadls
or raising the ends of the picks or forks as they entér the oven or kiln.,

815,695—~April 14, 1885. EDMUND J. BOWEN. Coke oven.

Claims & coke oven having an inlet opening at one end and an outlet at its
opposite end and having {ts floor inclined downward toward its discharge or
outlet end and provided on such floor with a longitudinal series of rails arranged
side by side and a slight distance apart.

322,1[,‘.’8[—~July 14, 1885, THOMAB F, ROWLAND. Machinery for charging
retoris.

Claims in combination, in a retort charging machine, & scoop provided with &
gliding bottom, a hydraulic apparatus for projecting and withdrawing the scoop,
consisting of a eylinder attached to the seoop and moving on a fixed piston, and
a like hydraulic’ apparatus for projecting and withdrawing the hottom of the
8COOP.

862,180~ Muy 8, 1887, FREDERIC O, WEIR., Machine for pulling coke from
orens.

This invention comprises driving devices operated by an engine, preferably’
mounted upon a ear, which can be run up in front of the oven, and a windlass
operating 4 reciprocating arm carrying the pulling claws, with suitable meehs
anism for stopping, starting, tilting, and opérating the reciprocating claw-arm.

865,489—June 28, 1887. TULIUS QUAGLIO. Apparatus for compressing coal
and introducing the same into coke ovens,

Claims the combination, with o carriage, of a chest for receiving and pressin
coul, 'n sliding bottom plata in the chest, & coke caso on the carriage, « hinge
hottom on the coke case, an engine on the carriage, and a windlass opposite one
end of the chest for receiving the coal, which windlass is operated from the engine.

376.681—January 17, 1888, AUGUST LENTZ. Device for charging ratorts.

Claims the feeding mechanism for retorts, consisting of the enrved feeding tube
provided with a feed hopper, the wheeled shaft for carrying said tube, and &
chain, for raising and lowering said tube.

406.400—Tuly 2, 1889, TAMES H, WALKER. Retort charging device.

Claims in a rotort charging machine, the combination of a carriege, & f}'f‘“‘“
fixed thereon, o fluid pressuve eylinder secured to the frame and having & T’!"'mn
and vod conneeted to a frame fitted to move vertically in the fixed frame, & series
of tilting ehutes, each supported adjacent to opposite ends upon the fixed ﬂltl
the movable frames, respectively, and stops fixed to the chutes in position 2
xttllmt against their supports and regulate their degree of horizontal 1ravers

hereon.

onslsts in megng
{ the supporting
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(e8,004—March 26, 1890. 1SAAC B. HAMMOND, Peeding device for ore ron=t-

g fUrnaces.

Claims a8 an applinnce for an ore furnace, an ore-feeder consisting of a hopper
to eontuin the ore to be roasted, & revoluble fluted eylinder located at the botrom
of the hopper and above the furnaco floor and adapted to discharge thereon regu-
lated amounts of ore at regulited intervals, und pawl and ratehet mechygnism for
revolving bhe cylinder at régulated intervals to a regulated extent, in combination
with & reeiproéating rake and a connection hetween said reciprocating rake and
the pwl of the pawl and ratehet mechanism, whereby the cylinder is caused to
revolve.
25,197—April 15, 1890. CHARLES W.HUNT. Car for coke.

Claims the combination, with the iron car for coke or similar incandescent or
hot materials, of perforated pipes éyround the interior of such ear near the upper

art thereof, and coupling conucetions for a water supply, wherchy the metallic
¢aris protected from injury by a stratum of water caused to pass overits interior
surface,

o5, i6—May 20, 1830. WILLIAM H. DINSMORE. Device for removing coke
from ovens.

Cluims the device, consisting of a framelhaving the downwardly and rearwardly
tnelined notehes, a transverse rod having its ends seated in said notehes, o chain
pendent from said rod and mavable thereon, a pulley block swiveled to the lower
nd of seid chain, 8o a8 to turn freely in any diveetion, sald pulley block having
mounted therein a pulley wheel, and a clearing rod fitting in_the groove of suid
wheel and gulded therehy, sald rod provided on its outer end with a hand piece
or ring and on its inner end with an angulally bent seraping blade.

435,8.‘71—September 2, 1800. NATHANIEL O. GOLDSMITH. C(oke drawing
machine.

Claims in & coke drawing machine, the combination, with a plaiform car, of an
engine and a swiveled table mounted on the platiorm, a reciprocating rake sup-
ported by the table and having & rack, an engine shaft geared to one of the car
ixles, o counter shaft rotated by the engine shalt and geared to the rack on the
ke, elutel deviees for throwing the engine shaft into and out of gear with thecar
whoe! and the eounter shaft, and rack and pinion mechanism actuated by the en-
gine for tuming the table.

J6,086—Februory 24, 1891, THOMAS SMITH. Apparatus for extracting coke
from ovens.

These improvements provide lirst, means for foreing o, plate throufh thedoor of
the oven and under the coke and for then withdrawing the said plate, bringing
with it theeoke which is to be extracted; second, enable thesaid plateto bedirected
to all parts of the oven in succession, so as to withdraw the whole of the coke;
third, provide guides for the bar carrying the said plate and for allowing it to be
moved horizontally in any direction, and, fourth, provide means for propelling
the entire machine along rails in either direction.

yn098--February 24, 1891, GASTON A, BRONDER. Gas refort discharging
apperaius.

Cleims in an apparatus for discharging gas retorts, the combination, with a
track, of o carriage mounted on thetrack andan extensible and contractible rake
composed of two parts, each provided with a rauke head, one of the parts having
& longitndinally sliding engagement with the other pari, said parta being con-
trolled In their movements by the movement of the carringe,

48, 036—March 24, 1891, ALVA C, COCHRAN. Coke oven plant.

Clpims in & coke oven plant, the'combination, with a series or line of coke ovens
having discharging doors, of a platform in front of the doors and shout gt the
level thereof, a subway beneath the platform, and a chute leading in & down-
wardly inclined direction through the platform to a car in the subway.

456,140—Tuly 21, 1891, JAMES ELLIOTY. Apparatus for the manufacture of
coal gus.

(‘laims in & gas produeing apparatus, the combination of retorts provided at
their front ends with hoppers connected to a mouthpiece by a pipe and at their
rear ends with o mouthpiece, with ascension-pipe hole, and opening, correspond-
ing with openings of a cylinder, pivoted to arms, and chargers placed Into said
retorts unc{] attached to a rod, passing through lids of retortg attached to toothed
wheels, acted upon by worm wheels, secured to shafting.

J65,560—July 28, 1891, ANDREW HICKENLOOPER. Q(as refort charger.

('laims in & retort charger, a carriaf;e adjustable to and from the face of the re-
tort beneh, two or more fixed charging hoppers arranged in vertieal succession
with discharge nozzles in 4 common vertieal plane adapted to enter the mouths
of two or more retorts simultaneously, a blast distributer to each hopper at the
rear of the discharge nozazle, a standpipe upon said carriage having an extensible
connertion with a reservoir of blast force, and connections between szid stand-
pipe and blast distributers.

§59,180—February 16, 1899, GEORGE R, WAITE. Gas apparatiss.

(laims in p gas apparatus, the combination of & bench having retorts, remov-
uble cartridges for such retorts, each having a socket or sockets, the elevated
track, the trolley confined on such track, the depending rod at its upper end, piv-
otully united to the trolley {rame, and the eartridge-supporting lever between its
ends hung from the lower end of such red.

wﬂ,akns—-Murch 1, 1898, THOMAS R. OSBOURN. dpparotis for quenching
coke.

Cluims an apparatus for quenching coke by steam, consisting of a closed car,
ehamber, or other receptacle, adapted ta contain coke, provided with a second or
external wall which forms with the wall of the receptacle a elosed water contain-
Ing (.’l)I”]“ll’tmGHt or jacket to receive the heat radiated from the coke, u wuter
surply discharging into sald water containing compartment, and steam outlets
legding from the ypper portion of said water containing compartment and dis-
charging into the coke receptacle.

{15,540—May 24, 1892. ANDRE COZE. Apparatus for discharging gas reforts.
Claims in combination with a suitable traveling carringe and rake and handle
consisting of a flexihle band or rod adapted to be curved npward, guids rollers

for guiding the handle in & vertical direction, and mechanism for propelling such

Toke and handle into and out of the vatort.

{0685—June 7, 1892. JOHN RUSCOR. Apparatus for charging gas rzlo.rls.
Cluiros the combination of main frame, scoop-carrying frame movablavertically
Inthemain frame, horizontal driving shaft, connections between the driving shaft
and the movale frame for raising and lowering the latter, o vertical shaft and
thiteh-netuated gearing botween the same and the driving shaft, o worm gear on
the ovable frame, connestions hetween said gear and the scoop for actuating
thelutter, and a sliding worm on the vertical shaft for actuating the worm gear,

RELATIN
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1 408.050-Tune 7, 1802, JOIIN RUSCOX. Apparatus for drawing gas reforts.

Cluims in an apparatis for drawing gas retorts,  main fraome, o seeond frame,
supported In the maln frame, wed a ralke arranged to slide longitadinadly on the
second frame, in combination with o chaln, eonnected to the rake, the chddn-car-
rying pulleys, and the worm gear and pinions for driving the samne, ol mommted
on the second frame, the vertical driving shaft, the wonn splined un gnid shaft
and capable of sliding up and down thereon, and means for raising and lowering
the second frame,

498,05 —Tune 0, 15803, WILLIAM ARROL AND WILLIAM FOULIS. 4pps-
nitus for charging gas relorts.

Claimg in an appuratis for charging gas and other retorts the combination
with o frame and a bur pivoted thereon, of g rod mounted on suid pivoted bar for
tilting the bar and meuns for reciprocating, the rod so connected as 10 be operated
simultaneously by the movement of a snitable actunting device,

408,779~Tume 6, 1893, WILLIAM FOULIS. Agpparatus for stirring and draw-
ing gas reloris.

_ Incarrying out this invention mount on the top side of the Iiron or steel baran
iron or stee] plate, which has ulso anonnted at its under side two stilfening angle
iron or steel bars, which muay extend the whole length of the plate or notas doesjred.
The suid Tiron or steek e has the slipper or carringe mounted on its lower sido
in such o manner as to enable it to he reviprorated backward and forward by the
two horizontal aeting hydranlie eylinders und rams as hitherto, but which, n
this cnse, are mounted on the top gide of the plate which is formed with two lon-
gitudinal slots or openings, through which the pulleys on the ends of the rams
work, The suid slots alee act ag patides for the front ends of the said rams which
are formed with suitably shaped guide or slipper hlocks,  Also provide the frong,
end of the raising and lowering ¢vlinder’s rant with a gulde or slipper block whieh
works on the upright standard of the apparatus, which as well ag the plate has
wonden or other buffers attached so as to terminate the strokes of the rams and
slipper or earriagge.  Near the front end of the X or steel har mount preferubly a
hardened stee] bloek in such o manser as to gaide the rake rod or It may be stirver
rod or roids, diring their backward und {forwird movements.  Alse so shape the
race of the automatic drop plate, thut when the apparutus is not in use the plitte
will he nearly in a horizantal plane and so permit of vehicles and such like passing
underneath the front enid of the apparatus.

534,427~ February 19, 1895. GASTON A. BRONDER. Gas retort charging ap-
prratus.

Claims the combination in p retort charging apparatus, of & main earriage for
running along in front of the retorts, a seoop carringe arranged to run trans-
versely upon the first-mentioned ¢ rrriggo and huving o 0r mors scoop sUPPOIts,
senops upon safd supports, and locking devices for locking each scoop either to
the seoop carriage or to the muin earriage that it may either move with the scoop
carringe or leave the latter free to move withont it.

563,781—July 14, 1896. JOHN A. MONTGOMERY. Combined coke druwing,
cleaning, sprinkling, and loading machine.

Claims in @ machine for druwing coke from ovens, the reeiprocating and later-
ally moving coke-trawing frame provided with the endless eonveyor, the eoke-
drawing breaker or shovel, the vertical saws, and the vertical and horizontal
fingers and their supporting frame, and the racks on the coke-drawing frame, in
combination with & Trame having & rotary turntable provided with'an engine
having a drive shaft and pinions thereon which engage the gaid racks by means
of which the eoke drawer is reciprocated, and the sprocket wheels to engage and
operate the conveyor.

§95,089—December 7, 1897, GASTON A, BRONDER. Machinery for discharg-
ing gos retorts.

Claims in a machine for discharging gas retorts, the combinution of a carriage,
two or more rakes, o carrier for said rakes and means for moving sald earrier
backward and forward on said carriage, a lifting har on said earriage common to
the several rakes, o conntarbalance laver from which said lifting har is suspended
and the fulerum of which is movable, mechanism for moving the said fujerum,
means for connecting said rakes with the said carrier and carringe wherehy one
or moré of them may be moved with the earrier while the other or others are held
stationary on the carriage and o detachuble connection between the fulerum-
moving mechanism and the carrier<moving mechanism.

621,668—March 21, 1899. JOHN A. HEBB, Coke drawer.

Claims in & coke drawer, the combination of a Totatable table, an actuating
lever and dogs for operating said table and supporied thereby, & segmental
rack bar engaped by said dogs, & vertically adjustable rechromLting SCTUPET SUD~
ported by said table, and mechanism carried by said table for operating said
SCTaper.

843,633 February 20, 1900. ANDRE COZE. Apparatus for charging inclined gos
retoris.

Claims in the antematic system for charging inclined retorts, the combination
with o charging hopper, of a valvecontrolling the outlet of said hopper, mesns for
onerating said valve, & spring-su pported bucket and mechanism for establishing
a eonnection hetween sald valve-operating means and the bucket, wherepy the
comuression of the springs and thedeccent of the bucket under the load will eftect
the antomatic elosure of the delivery valve of the supply hopper when the bucket
has received a load suilicient for the churging of the retort.

414,053—February &7, 1500. ALEXANDER E, BROWN.  Coke pusher.

Cleims in an apparatus for charging or drawing coke ovens, open hearth or
steel heating furnaces and the like, the combination of a {rame or supportin
structure, and a pusher bar or rem composed of sectional members, one of which
members rests and is movahle horizontally upon suid frame or supporting st
ture, upon or againgt rollers or similar rotating supports or hearings provided
for the parpose, and the other of which members rests ypon the first named of
suid members, upon or against like rollers or rotating supports or hearings;
ehipaves or similar applisnees, at the rear and forwird rortions respectively of
gaid first named mem%mr, #nd chaing, or like deviees, fustened to the rear portion
of said second nanied member, and, respeetively, to the rearand forward portions
of said frame or structnre, which chaine, in one case, pass over suid sheove or
sheaves pf said rear portion, and, in the other euse, pass over sald sheuve or
aheaves at said forward portion of said first named ewher, together with suit-
able means for aetuating said first named men:ber Botizontally forward and Lack
on gaid frame or supporting structure.

648,820 —4pril 8, 1900. WILLIAM FOULIB. Apparatus for charying retorta.

Claims in appatatns for charging vetorts and for drawing the charges therend,
the enmbination, with a gnide or beam, o rod earrying o chuarge pushing or with-
drawineg deviee, lonzitudinaliy movable on the guide or bewn, and o tor mechan-
ism steh as hydranlic eylinders and mms for imiparting such movenent to tha
radd, of motor mechanism for ruising and lowering the suid rod independently of
the guide or heam,

=

10




554 )

N

647,847~ April 16, 1900, SAMULRL T, WELLMAN, CHARLES H, WELLMAN,

AND JOHN W, SEAVER., Dusher for coke niens.

Clatmg o cobe-oven pusher having a steny composed of sections adapted 1o slide
tl?lt‘scﬂm(':tkly one within avother, the itmermost section earrying the pusher d
conpections whereby the movement of an inner seetion is imparted Lo the s
sorrounding it, in combiration with a chaln eonneeted to 1{10 nnermuost seetion
of said stem, sud composad of fat elongated links, o sprovket wheel for actueting
suld eBain, and provisgion for rotating said sprocket wheel,

Gi8,018~Dhceemher 4, 150U,
ing gas returts,

Claims in o muchine for discharging gas retorts, the ecombination, with o ear-
riupge and & rake carrier arranged 1o run therein, of o wotor eylisder and a fixed
rack and a flying rack all on said carringe, & gear earried by thé piston rod of said

or eylinder und engaging with both of said reeks, shedves pivotally attached

d earringe, sheaves pivotally attached to said flying vack, and o rope eons
ol pt two points with sald carriasge wud also conneeted with the rake carrier
and running on said severusl sheaves,

GASTON A, BRONDER. Mackinery for dischari-

S—TFebruary 15, 1401,
the manujucture of coke,

Claims the combination of a coke nven huving & coke mking chamber therein,
o vessal of substancially the saane interpal seetion as that of =aid chambier, 4 re-
cins in the foundotion wall at one end of The suid oven, o lange st one end of suid
versel adapted to enter sabd revess, w projection from o central portion of suid ves-
sel, and o fixed stop adapted 1o be eugaged by suid projection,

640, 377—-Muarch &, 1001, ADDISON M. BACON, Coke drawing apparatus.

Claims o coke drawing apparatus eomprising o fixed support, a supplemental
support on which the apparatus sy be nioved, means for moving one of thesaid
supports vertically, a hollow drawinig tool adapted 1o e projected and retracted
on suid support, and means for passing o stream of water to sald tool,

V50 —June 11, 1001, GASTON A. BRONDER. Gusretort charging apparatis.
(Claims in & regort charging appuaratius, the combination of o main eirringe, ¢
hopper meanted on the same, o scoop earriuge aperating on the main carringe,
enal seoops earried on the scoop ewrringie, seraper franes with serupers actuating
in the scoops, locking bur support ungle: aured to the uprights of the main cur-
rigge und to the hopper, loeking tars fuleraned to the loeking bar snpport angles
for detaining the serapers in the retorts, tipping enits sceured 1o the horizontal
hraess of the seoop carriage Tor uniocking the loeking bars, adjusting cams at-
{ached to the locking bar support angles, friction and adjusting rollers sceured
to the seoops setnuted by the ndjusting cams to obtain the proper positions for
the seoops to enter the retorts,

683,708 —~September 17, 1001, EDWARD DRORY.
relarls.

Cluins the combination with sets of furnaces arranged to have o clear space
betwoeen, separate roofs for each set of furnaces, structural ironwork sapporting
the vnds of the roofs and eonnected abhove the ground to leave o Iree passage
Betwenn the buildings, two sets of cuntalevers projeeting into each huilding, coal
regeptacles nhove und proximate, the furnaer fronts supported on the upper sets
of cantulevers, discharging hoppers on suid receptueles, o travk supported by the
upper set of cantulevers, 4 chureging vessel arranged to move on said track, and a
platform beneath the coal receptacies supported by the lower sets of cantaievers.

087,600~ November 26, 1901, GASTON A. BRONDER. Coal hopper for gas
retort chargers.

Claims g hopper, pushers extending brween the sides of the hopper, consisting
of o plats curved akpmxlnmtoly at right augles, sliding brackets supporting the
said eurved plete, brackets fustened to the plutes, links pinned o the hraekets;
in combination withieross shafts, cranks fastenned to said shafts, links conueeting
the eranks and the braclkets fustened to the pushers,levers fastened to the eross
shafts, handle bars pinned to thae levera.

691, 148—January 14, 1002, WALTER KENNEDY. Plant for coke malking.

Clgimg in au apparatus for mannfactiure of coke, the combingtion of two lines
of hearths, two serics of two or more ovens movably arranged on the hearths, o
car moviable between the lines of hearths, a bridge movably mounted on rails
parallel with the hearths, s buegy movably mounted on the bridge, and hoisting
echanism arranged on the buggy and adapted to be connected to the ovensin
turn.

002,740~ February 4, 1903, SAMUEL T, WELLMAN, CHARLES H. WELL-

MAN, AND JORN W. SEAVER. Combined charging and discharging device

for cuke ovens.

(laims g coke oven nr retort charging machine having o movable eoal carrier
whenby the charge of eoal is carried into the oven or retort, and o pusher com-
hined with said coal earrier, whereby the charga of coke may bo pushed from the
oven at the same time that the fresh eharge of coal is Leing introduced into the
ERTIES

605,870 March £5, 1002, EDWARD NW. TRUMP., Cole handling apparatus,

Clatms the combination, with an oven, of & deviee for discharging the body of
coke in a substantially horizontal plane from the oven, nnd weans provided with
a platform of & lengtho greater than the width of the body of coke for Tecriving
gl retaining the coke, said means belng movable for moving the platform cross-
wise of thepath of the bhody of cokeduring the dizebarge of cald body of eoke,and
cooperating with eaid deviee for eausing the advaneing end portions of the hody
of eoke to hoeenme detached therefrom i peses which are eaused to {umble or
{1} from the advaneing body of coke sue vely direetly upnn the plutform, and
to becoms distribinted on said platfnrm in a broken condition und in a layer of
mx{\-stunl‘.iuuy uniform thickness extending crosswise of the path of the body of
coke.

MAXIMILLIAN M. SUFPES. Apparatus for wuse

Means for charging gas

705,650--July 23, 1902, EDWARD DRORY. Mcans for charging gas retorts.
Claims the eombination, with furnaces arranged to huve g dear spuce between
them, independent roof strieturey, posts to sapport the raof struetures, beams
ennnecting the posts supporting the independent roof structures and coal bins
supported on suid beama within the free space between the roof structures,

0r,er0—August 19, 1902, LEON BERTRAND. Apparatus for quenching or
copling coke.

Claims,in an apparatus for quenching or cooling coke, the combination, with g,
tunk provided with a closed easing, of & hopper snitably uttached to said tank,
means in the casing of sudd tank for continnously discharying eoke, means in suid
tunk for submierging ull the coke fal the relnto, sud maeans o said tank forcarrying
ofr the ftuid peuerated hy the voko whils being inimersed in the Hyuid contuined
in waid tank.

FACTURES.

00,585 - dugust 19, 1902,
ing roke.
Cluims the process of manufacturing coke, eonsisting in assembling thy
i : g 1L s ¢ s
1o he coked, assembling the charge und the dome, moving the ungunhjled t{iﬁfﬁ:‘
and dome onto a fixed hewrth, and coking the charge. ke

707 656~ A ugust 26, 1502, DAVID FERGUSON. Coke drawer.

Claiing, ina coke drawer, o frame, a drum mounted therein, a reach rod, a flexible
deviee operatively connecting the drum and the rod, n conveyor, tlimzﬁmu-p}”,]ﬁ
driving eonnections hevween the conveyor and the dram, and menny éw‘uri'tl Li;
the roid to which power may be applied for driving the rod and the dramn Whm u;p
roid s entering the coke oven. ’ '

JOUN WRIGHT SEAVER. Process of manufaciy.

710,648—0clober 7,
apparatus,
Claims the combination,in a coking plant, of a ramming station, a Plarality of

raIwmers and ramming boxes, o series of ovens, & main track for the delivery of

chatges 1o the uvens, und auxiliary tracks for the delivery of the ramming hoxes

10 the main track, " .

1902, JOHN F. WILCOX. Coal ramming and transfer

718,418—November 11,1502, ALFRED ERNST. Charging decice for coke orens,
('f[xninm the combinution, ina chirging hopper for coke ovon charging muchines,
of sides movable front and toward enchy other, a longitudinadly movable hottom,
and neans wherehy said longituding movement of the bottom is cansed to effapt
expansion or contraction of the sides of the hopper.

218,618~ November 18, 1902, TMUGTL KENNEDY. Coke oven,

Cluims, in combination with @ coking hearth, a platiorm movablo upwardly and
downwardly below the leve of suid hearth, and a coke oven movable trunsvirsely
to und from the hearth and platform. v

715,004--December 2, 1002, LEON BERTRAND. Apparatus for discharging
retorts,

Claims, in an apparatus for discharging coke from gas retorts, o plurality of
extensible sections, operating means for advaneing one of spid svetions, mégns
for logking sald section to the next suceeeding section, means for relensing suid
opergting means; and operiting means acting upon the lust-mentioned seetion
for advancing Loth of suid scetions.

718,001—December 16, 1902. JOSEPIL DE BROUWER. Apparatus jor charg-
ing retorts.
Cluims a projecting apparatus for charging coal into retorts, comprising o
rolury projector, mendless belt, n frame eurry ing them, suid frame being adapted
to be oseillated to vary the trajectory of the projected coal,

717,884 —December 80, 1902, GASTON A, BRONDER.
appiralis.

Claims, in g retort charging apparatas, the combination of o scoop, a plow on
the seoop, 1 semper frame arraaged to stide on the secoop, serapers extending
fromm the said frame and into the scoop, openings in the serapers, covers over the
said openings arranged to open the said openings by the plows bearing therein.

717, 440—December 80, 1902, GEORGE H. McCRACKEN. Unloading mechan-
ism for coke ovens.

Clrimsthe combination, with & coke oven, of a rotatable bottom therefor,q ear
movable at the side of the oven, mechanism interposed between the cur und rote-
table bottom for imparting movement to the lutter, and means loeated on the car
whereby the interposed mechanism is operated to rotate the rotatuble bottum,

17,518 —~January 8, 1903, WALTER RALPH HERRING. Apparatus for
charging inclined retorts.

Claims, in apparatus for charging retorts, the combination, with a chute having
guide rails at its lower part, of a hood slidable on the said rails Jongitudinally ol
the retorts, un inelined shoe, links pivoting the lower part of the said shoe to the
snid hood, and means for adjusting the position of the upper cnd portion of the
shoe within the siid hood.

20,085 — February 10, 1903, IRWIN W. PIKE, Appuaratusfor cooling coke, etc.
Claims,in an apparatus of the character recited,the combination of a water-
containing tank, o trackway leading into und out of the same, o truck upon said
trackway, & hood closed exeept at the hotton und enclosing the top sides and ends
of said truck,and having ity lower end beneath the surfuce of the water in said
tank, together with means for flowing water over said hood.

781,519 February 24, 1908, WILLIAM 8. JONES AND JOHN P. DONOHOE.
Colke drawer.
(laims & mechanieal means for drawing coke, comprising a main frame, & sup-
ort for the operutor, movable on the main frame to and from the oven,a Aeraper
wlder mounted on said support and adapted to puil the scraper ont with it 48
the support s moved away irom the oven.

721,953~ March 8, 1903, WALTER RALPH HERRING.

ing apparatus.

Cloims an apparatus for use in discharging inclined gas retorts, and comprising
a carringe mounted on wheels, a hody erceted or suspended thereon having a ver-
tical chute and aninclined chute, o Hap hinged upon o shaft within suid body so 8
to control the inlet to said chutes, menns for operating sald flap. a swing box ear-
ried upon a shaft within suid verticul chute and having an extended eentral parti-
tion wherehy the direction of discharge from the vertical chute may be regul nted,
means for adjusting the position of said swing box, & tar screen, and o rail carried
by supports.

722,369— March 10, 1903, BURTON J. MATTESON. Coke drawing machine.
Claims, in g machine of the class deseribed, a laterally movable drawhat, o _shgz‘(l,
mechanism for oppositely rotating said shaft, a spherical portion fixed t(.». suyxd
shaft, and o power transmitting member for actuating said drawbar, having o
spherieal seat to receive said spherieal portion, and rotative with the Jutter.

793,479~ March 84, 1603, EDWIN A, MOORE. Coke pusher.

Clnims p coke pusher having an extensible jib pivotally secured at its ln\\'P}j (‘!Y"l
1o the frame of & cir, und provided with revoluble curriers, in combinution with o
usher bat supported * 7 suid jib and carriers, and provided with mepns for pro

Jeeting and retracting the jib.
7/’.’3,49?—-1[(17671. 24, 1903, FREDERIC W. C. SCOANIEWIND. Double coke
pusher.

Claims a coke pusher provided with two opposite balaneing pusher bars, ]ﬂ(?{ll f:\‘i
for supporting snid bars, and a separate motor for each bar, whereby thehars Itillil
he reciproeated simultancously or independently of each other; in combingtlv
with two opposite ovens,

Gas relort charging

Gas relort discharg-
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795,760—-April 21, 1903. EDWIN A.MOORE. Construction of coke orens.

Claims a coke oven having rails on each side thereof, in combination with o coal
charging car heving laterally movable wheels engaging said rails,

791,790~ May 12, 1603. JOHN A, WEBB. Coke drawing machine.

Inims, in apparatns for drawing coke,the combingtion with a reciprocuti
M(ém, of a pivotally attached rake mmpt’ed to he folded backwardly bl)'* clo;tt,zlnré%
with the coke, a spring deviee located remotely from the rake, and connections
between tho spring device and rake by whieh the ruke is extended.

197,942 May 12, 1803. JOIIN A. HEBB. Coke drawing machine.

Claims,in o cole drawing machine, the combination of a main framowork pro-
vided with supperting wheels, u muin driving shaft, a countershaft at right
angles thereto, o central vertical shaft, gearing by which motion is transmitied
from the main shaft to the countershaft and vertieal shaft, respectively, it tarn-
table mounted on the upper frameworlk, a reciprocating beam provided with g
ke head, means for transmitting reciprocuting motion to the hepm from the
vertieal shauft, meuns for raising and lowering the end of the besm ymeans forrotat-
ing the turntable, and means for moving the framework along the track

187,043— May 12, 1903. JOHN A, HEBB. Coke drawing machine.

Claims, in apparatus for drawing coke,the combination, with reciproegting
beam, of a pivotally attached seraper ndapted to be folded backwardly by contact
with the coke, & counterweighted lever pivoted to the beam, and a connectinn
hetween said counterweighted lever and the seraper by which the seraper is
extended,

728,101— May 12, 1903. JOHN A. HEBB. Coke drawing machine.

Claims, in n coke drawing machine, mechanism for transmitting longitudina}
movement to the beam, consisting of a driving shalt, a driving pinion secured to
the sheft, bevel wheels loosely journaled on the shaft and provided with eluteh
portions, cluteh devices in spline engagement with the shaft adapted to engage
said portions, and means for driving the toothed wheels in opposite direetions.

788,103 May 12, 1903. JOHN A. HEBB. Coke drewing machine.

Claims, in & coke drawing machine, mechanism for raising and lowering the
beam, consisting of a crank, arms connceted therewith, and provided with nieana
for engagement with the beam, a shaft, and gearing for imparting movement to
the crank arm and beam in either direction.

788,168— May 12, 1803. JOIIN A, HEBB. Conveying mechanism for coke draw-
ing machines. '
Claims, in combination with a coke'drawing machine provided with a longitu-
dinally movable rake; a transversely arranged receiving conveyor, anindependent
delivery conveyor at an angle thereto, and means for driving both conveyors.

190,060~ May 26, 1903. LEON BERTRAND. A pparatus for charging retorts.

Clajms the combination of a motor; a charging deviee operated by said motor;
a feed device adjacent to said charging deviee; and means, thrown into operation
by #aid feed device, for reducing the speed of said motor.

781,251 —~June 16, 1903. CIHARLES H. WELLMAN, ALFRED BRNST, AND
FREDELLIA H. MOYER. Combined charging and discharging device for
toke ovens.

Claims the combination of the movable hopper bottom of 4 coke oven charging
muchine, with o pusher plate and one or more braco hars therefor, both the plate
and its brace bar or bars heing pivotally mounted upon the forward end of sqid
hopper hottom whereby they can be swung into horizontal position for with-
drawal heneath the charge of coal in the oven.

181,250—June 16, 1903. CHARLES H. WELLMAN AND ALFRED EILNST.
Apparatus jor pushing coke from coke ovens.
Clalms the combination, in a coks oven pusher, of o double endod pusher har, a
strueture npon which said bar is mounted so s to be projected from cither side of
the machine, nnd means for imparting longitudinal movement to the bar.

B181—June 16, 1903. TAMES B. LADD. Coal compressing device.

Claims, in a coal compressing deviee, the combination of a receptacle comprising
o movable bottom, a hinged front end, a removable back end, 8 hinged top, and
megns for locking said parts in fixed relative position, laterally movable sides
adapted to have u forward contracting and recoding movement, means wherely
suid forward movement of the sides is imparted to the members above recited,
snd means whereby the forward movement of the sides is caused.

731,9]11—.]‘11%6 23, 1903. JAMES ELLWOQOD JONES.. Machine for discharging
coke ovens.

Claims o, coke puller comprising an underworking wedge-like seraper, movable
over the bottom of o coke oven and operative on its instroke to loosen coke for

Wiﬁhdmwnl. and means adjustable after the instroke to engage and hold loosened
coke.

731,912—June 29,1503, JTAMES ELLWOQOD JONES. Mechanism for dischary-
ing coke ovens,

Claims in n coke puller the combination of an underworking scraper movahle
over the bottom of & coke oven and provided with means for loosening the mass
of coke under which it passes on the Instroke from the caked mass of coke within
the oven, and an overworking claw connected therewith and adapted to close
over said scraper for gragping the loosencd coke on the outstroke,

T3015~Tune 23, 1003, JAMES ELLWOOD JONES. Machine for discharg-
ing coke ovens,

Claims in & coke puller the combination of an underworking wedge-like scraper
movabls over the hottom of a coke oven and adapted on it§ instroke to loosen
eoke for withdrawal, a swinging coke grasper hinged to said seraper and means
tunected with the underside of said grasper for adjusting it into holding posi-
tion on the outstroke,

73%(;%!:‘~.7uly 7, 1908. PHILIP B. HASBROUCK. Coke oven operating appa-
8.

Claims a coke oven operating apparatus comprising s movable supporting

* Btrueture, o pusher or ram carried on said structure, screw shafts, means for actu-

Ming the serew shafts, means mounted on the serew shafts arranged to travel
thereon, snid pusher or ram flexibly connected with snid latter means,

H4081~October 20, 1908, WILLIAM KERNS. Coke drawer.

Claims & device comprising in combination & frame or casing designed to be
extended into a coke oven, means for gradually advancing the same, an endless

461,050~-December 8, 1003. DAVID FERGUHON. Coke drawer,

Claims in & mechanieal rake or drawer o drawer bar, u rake carried thereby and
huving movement trunsversely thereof, meuns connected to said rake und to
suid bar which initinlly cat the rake to travel transversely of the bar and
when the travel of the rake has rewched o lmit cuuses the bar with the attached
rake to trave! longitudinally.

O —December 15, 1808, JOHN HAUG. Apparatus for compressing and
charging coul into coke vvens.
Claims in a device means for compresging the ¢oul and wmeans for forming de-
pressions on the lower side of the cake of eom pressed coal.
058 ~Junuary 5, 1905, JOHN A, HEBR. Coke drawing mackine,

(juims inueoke drawing machine the combination with u longitudinally mov-
illlbh-ll ream provided with a scruper, of serow imechanism for yu ising und depressing
i heam.

Ta—Felruary 23, 1904, CHARLES WALLACE HUNT., Adpparatus jor
handling col:es
Cliims the combination of a beneh of retorts, g floor huving an opening through
which the coke dischurged from the retorts may full, means to quench the oke
s it falls throngh suld opening, a chamber hineath sald opening, und an exhaust
device conmected to suil chamber to withdraw the stentn from said chumber ag
the coke is quenched

733,14 —~February £3, 190§, JOSEPH KERSHGENS. Mackine Jor discharging
coke from grens.

Claims in g machine for discharging coke from ovens the combination with o
supporting frame, of a push bar sreanged for reciprocation on swid frame and
adupted to he prnjr‘vlr:dI irom the side of the frame, means for profecting soid
push bur normally disenggged from the push bar, aid separate means for impurt-
ing initinl movement to the push bar to bring it into engagement with said pro-
Jorting meuns,

Tégtid—Aarch & 1804, SAMUEL T, WELLMAN, CHARLES O, WELLM AN,
JOHN W, SEAVER, AND THOMAS R. MOLRGAN., Machine for charging
col:e ovens, :

Claims in u coke oven charging machine a hopper with sides ndjustable from
and toward euch other, slides carrying un adjustuble side of the hopper and lut-~
erally adjustable upon the frame 6f the machine, and means for effecting simnul-
tancous adjustment of all of said slides,

755,164--March 22, 1005, EDWIN A, MOORE. Cuke quenching and hlenching
apudratiy,

Clnims & coks quenching and bleaching apparatus, consisting of a rercptale
provided with laterally movable doors at Lmh its ends, means for supplying
wiler thereto, un outlet for water at the bottom and at one end of the res eplucie,
an outlet for steam, and mesns for controiling suid outlet.

56,2 5—April 5, 1005, WALTER WILLIAM FIDDES. Gas relort charger
and discharger.

Cluims a discharging charger for drawing and charging gas retorts consisting
of the two side plates, distonce picces hetween the twoside plites near their tops,
and division plates pivoted between the two side plates and free to swing forward
toward the front of te charger, and o hed plate on which the purts rest.

750,666~ April 5,194 ADOLFY PFEIFFER. Agpparatus for feeding gas relaris,

Claims the combinution with two parallel revolubly mounted foed tubes pro-
vided with discharge openings, and nieans for rotuting the tubes in opposite di-
rections to bring their openings inte filling and digchurging position, of two po-
olubly mounted valves, suspended between the upper sides 6f the tubes in regisier
with their openings, whereby the valves will lie ¢ togetlier when the tubey
are {iled but will separate and overlic the elosed #ides of tlie tubes when they ure
discharging their contents,

T50283—April 12, 104, ANTIREW JACKSON DOSS, (ole puller,

Claims o eoke puller comprising an wnderworking wedge-like hollow BtTApEr
provided with wn opeuing in its upper part and with a hollow shank, an setunt-
ing bar extending through said hollew shank into said hollow scraper, and an
adjustable coke holder consisting of o plate hinged to said bur und thrust into
aperative position through said opening,
150312~ April 12, 1904 JAMES ELLWOOD JONES, (oke puller.

Claims o coke puller comprising an underworking wedge-Iike seraper movahle
over the bottom of 4 coke oven, in adjustalde enke holder hinged to said seraper
and provided with u erank arm, a lever enguging snid crank arm, and an aetuat-
ing rod connected with said lever for swingmg said coke holder inte operative
position.
701,251—May 81, 1905, CHARLES 8. PRICE. (olke quenching apparatus.

Claims the combination with 4 retort coke oven, of o quencling apparaiug con-
sisting of o covered receptucle of considerably greater width than thie eoke oven,
sull apparatus Leing provided with a door opening adapted to regmster with
that of the coke oven, a series of water spray ipes mounted within the upper
portion of said receptacle, and means for supplying and regulating the flow of
wiater therethrough.

705,800—Tuly 26, 1904. GASTON A. BRONDER, Gas retort charging appara-
fus.

Claims in & scoop of a retort charging apparatus the combination of a BEraper
frame with serapers arranged to slide on the scoop, covers arrunged to rise,
lower and swing on the serupers, o plow with rising and horizontally diverging
sides on the scoop, and arranged to pass under the serapers.

768,067—August 23, 1304, WILLIAM H. McCONNELL. Coke extractor.
Claims i o coke extractor the combination of o ram earriage arranged to
rotate en suitable rollers on the bed plute of the machine; a suitable bearing
attached to the bed plate around which the carrlage rotates, o driving shait
passing through and rotating in said hearing, o ram sliding in the carrisge ac
ated by the rotation of the shaft; suitable vertical guiding rollers in the carriage
for puiding the horizoutal movement of the ram in th(} carringe; horizontal
rollers at either end of the carringe for guiding the vertieal movement of the
ram; and devices substantially as described whereby the ram carriage and ram
arerotated on the bed plate,
774,950—-November 8 1405, EDWIN A MOORE. Coke quenching und bleach-
g apparatus.
Claims a receptacle for hot roke und means for supplying water thereto; in

simveyor, an incline extending from the end of the frame, a clawer for forcing | combination with means for collecting and condensing steatn generated in treats

the eoke up such ineling, and means for actunting such clawer.

ing the coke.
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72,177~ November 15,100, JAMES ELLWOQOD JONES AND HARRY KING.
ke puticr.

Claims i coke puller comprising an underworking wedge-liko seraper movable
over the bottonr of w coke oven, o plurality of coke bolders comeeted therewith
and adjustable after the instroke to enlarge the enpacity of the seraper on the
outstroke, nnd meuns for adjusting suid coke holders.

I8N ovember 15, 1904, JAMES ELLWOOD JONES AND HARRY XING.

Coke puller.

Cluims a coke puller comypriging an underworking wedge-like scraper movible
over the bottom of o coke oven and provided with o slot or opening, an adjust-
able nre f-s]‘mped coke holder disposed within sald seraper, aid means for thrusting
em{l {1 }ﬁ mped coke holder outward into operutive position to bold coke on the
outstroke,

775,178~ November 15, 1905, JAMES ELLWOOD JONES. Coke puller,
Claims a coke puller comprising an underworking seraper, o coke holder com-
prising n swinging plate hinged to said seraper and provided with g tootherd seg-
ment, an actuating rack bar und » pinion connecting seid rack bar with said seg-
ment.

775,108 ~November £5, 1504, JAMES BLLWOOD JON

Claims g coke puller comprising a frame aud o plurality of swinging wedge-
ike extractors «hspnzswlnnul\xuhimlunut,?u-r and wiilastable to borizontal position
0o serve as coke looseners on the iustroke and to upright position to serve as
coke holders on the outstroke, and means for swinging said extractors into
different positions to adapt them to perform their separate functions insueeession.

Coke quller,

975,182~ November 15, 1004, HARRY WING. Mackine for dischurging coke

[UATEN

Claims in a coke puller the eombination of an underworking wedge-like seraper
moviuble over the bottom of & eoke oven amd adepted on it instroke to loosen
coke for withulrawa) apd onits eutstroke to withdeaw loosened coke, & swinging
eoke grasper vrovided with a rigld wrm estending downward therefrom, a slide
bar conneeted with suid rigid arm, and another slide bar having o Jink counection
with saied vigid wrm.

Y25,183--November 15, 1004, TARRY KING. (ole puller.

Cloims g coke puller comprising an underworking sc ardapted to operate
on its instroke to loosen coke for withdrawal and on its outstroke to withdraw
lovsened coke, o tilting plate pivoted about midway of its length to the body
of gaid seraper and adopled to serve in a forwardly inclined position as o wedging
or Liting suriuee for said seraper and in the oppositely lnclined posjtion asu
coke grasper or holder, and means for tilting said plate.

i November 15, 1075, FRANK CITASE SOMER.  Afechanical coke puller,

Chirins a eokepller umnlln*i!:mg an underworking seraper adoapted tn‘(-{)nrutn
ol it Distroke to loosen eoke for withedrawal and on its eutstroke to withdraw
loosened coke, und @ sliding extension plate movable o suid seraper and adapted
10 receave anid holid the loosened eoke which fulls thereon on the outstroke.

G7--November 18, 1604, FRANK CITASE SOMES. Coke puller.

nimg o coke puller comprising an underworking seraper edapted to o;)emte

on ity instroke to loosen eoke for withdrawal aud on its ongstroke Lo withdrow

Toosemdd goke, @ sliding extension plate moviehle on said seraper and wdapted to

recerve ] hald the Tocsened coke wineh falls thereon on the outstroke and
s under the contral of the op s for sluding sald plate into extended

ion 10 receive eoke Indling from said seroper ou the outstroke.

Fr M- Novemher 15, 1905, ANDREW JACKSON DOSS. Cokeoven discharg-
fng machie,

Claims in o coke drawing machine the eombination of a track, a coke puller
carringe wdupted 1o travel on =ald track toward and from s coke oven, o coke
ptier sapported on seid eorhoze and adapted to travel therawith to effect the
coke pullityy operatione, means for cochurocating said eoke paller carriege, and
mechstnieal means on carricge und under the control of the operator for
otherwise manipulating sold voke puiler,

725 20— Navember 15, 1504, HWARRY KING. Cole puller.

Claims o eoke puller comprising an underworking scraper adapted to operate
on its instroke to loosen coke for withdrawal snd on its ontsieoke to withdruw
Toosenad colie, g swinging coke grasper hinged {0 sald seraper and provided
with o rigid arm extending downward within sadd seraper {rom the jivot of
anfld coke grasper, and a slide rod having & pin wnd slot eonnection with =aid
rigid arnt for swinging it into open ond closed position.

775,286 Novembar 15, 190, ANDREW JACKBON DOSS, fmplonent for dis-
charging coke ovens.

Claims an impleent for use in the discharge of 4 coke oven comprising a voke
loosener haviog & doubly inclined upper face adapted 1o slide upder the coke
on the iward and outwird strokes uud provided with a shank adapted for
detachably engaging a handio,

78,2v6--Nangmher 15, 1004, WARRY KING. oke preder,

(laims in o eole puller the combingtion of o coke puller har, a coke puller blade
haviog o pivotad connection with said bur and mdanted to swing outward approxi-
mately i hine therewith to form u welge-like coke loosener of to swing substan-
tially ot right angles to sudd har to forn w claw, und means for swinging said
blade into 1xs different positions. o

Junwary 17, 1505, JAMUS I LADIDY.  Chargéng device jor coke ovens.

Clid in a eoke oven charaing machine the comtsmdion of a longitudinally
meavahite peel, o threaded shaft rotatably mounted dingomally weross the longi-
tudinil extension of the peel, and means conmected with the peed for cooperating
witlt the shaft to canse the maovement of the peel upon the retation of the shait.

SAt—February 88, 1905, JAMES B, LADD. CQoal compressing and charging
device, ’

Clrins in combination with o eoul compression hox, having o horizontally
movuble side, independently movable, powe operated mechanism for ante-
matieally charging suid box exaetly Tull at o single operation,

7&?,11}33—Ag;r1’l 4 1805, FREDERICK D. BUFFUM. Machine jor drawing
CHaKe.

Claims 4 coke drawing machine comprising i its construetion a shove] having
o fiat bottom and meunted so 88 to be rotuted or nscillated on an axis extending
lengthwise of said ghovel, means for rediprocating the sald shovel, and power
mechanism for turning it on sald axis,
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70, 3m—-May 28,1905, FRED R. 8TILL. Coke quenching apparatus,

Claims in o coke guenching appuratus the combinution of a substy
horizontally extending recepiacle having formed lengthwise tfhcmin thH?}}Y,
of fill openings and a corresponding number of discharge outlets, and g 'dmf“t
conduit communicating with the receptucle and adapted to remove the fuses
and vapors produced by the receptacie contents.

791,685—June 6, 1005. SAMUELJ. FOWLER. Apparatus for charging retorty

Claims a projecting appuratus comprising u rotary wheel having provisiong for
adlitting material adjucent its axis and ejecting the same ut its purlph(;r)i an
wndless belt surrounding a greater portion of sald wheel in contact wit,h’uw
periphery thereof and cooperiting with said wheel to permit the material to be
projected through the spuce not surrounded by the endless belt.

793,858—June &7, 1905, CARL SCHROETTER. Discharger for coke ovens,

Cluims a discharger for coke ovens and retorts adapted to remain in the coking

- chamber during the coking operation and comprising o ietal plate equal in wigth

to the oven and bent at substuntially right angles to form o horizontal memiyor
lying upon the gole of the retort and a vertical member of siihstuntinlly the lioiglm
of the charge, o similarly bent bar constituting a reinforeing il seeared to gnid
plate lopgitudinally and substantially centrally thereof, and w pair of tie rods
uniting the free ends of said horizontul and vertical members,

70, ,J]e‘nﬁ'vaze 27, 1905. JOSEPH DE BROUWER. Apparatus for discharging
cole,

Cluims an apparatus for pushing coke from through retorts, consisting of g
rigid rod-bar, toothed links attached thereto, forming a ravk flexible in one diree-
tion anly, means on whielh the rack may be folded up, und an operating pinion
meshing with said rack.

783,708—July 4, 1905. CHRISTIAN EITLE. Gas rctort charging machine,

Claimsg in o machine for filling retorts o centrifugal drum, rotating blades
moeunted within the drum, a feed orifice, 4 feed worm in the feed orifice, 8 storuge
receptacle, a raising and lowering device, and a deflecting plate,

794,960—July 18, 1805. UERBERT JOBN TOOGOOD. Charging machine for
gus retorts.

Claims in s retort charger the combination, with a charging chamber provided
with anintet and an outlet, of inovable feeding devices arranged in the sdid cham-
ber, und means for aceclerating the motion of the said feeding doviees in their
passagefrom the suid'inict to the said outlet.

3.202—July 18, 1905. LBON DEGRAND. Apparatus for discharging retorts.

Claims in an apparatus for discharging retorts mechanism for providing a
properiy-timed operation of the apparatus, the said mechanism consisting of
series of racks, all of which are movable and provided with locking. meuns to
couple the same for unitary sliding movement at Intervals, said locking means
isting of pins projecting from snd-openings formed in the severs! racks, the
pins conseeutively and loosely engaging the openings of the racks and also opera-
tive in purt to prevent one rack from being driven by the friction of an adjucent
rack hefore the latter rack is at the end of its stroke.

801,492—0Qctober 10, 1905. JOTIN WEST. Gas relort charging machine,

Cliims in & gas retort charging apparatus the combination of a carriage, weans
tomove the sume, a ram, the stemn of whichis provided with nrack, a chain drin, g
shaft having paraliel wheels mounted thereon over which the chain on said drom
operates, o gear mounted on sald last mentioned shaft adapted tomesh with g
gear mounted upon a shaft inadvanceof said last mentioned shutt, a cam adapted
to operate a cluteh mechanism alternately in different'directions laterally,incom-
bination with mechunism to prevent the cam shaft operating until the proper
time,
803,58G— November ¥, 1905, JOIN 8. HAM. Coke extraclor.

Claims in a coke extractor the combination of a truck mounted on wheels, a ram
carringe arrynged to rotate on the truck and 4 ram or bar arranged to move hori-
zontully therem, the rear end of which is composed ol parts joined togother 5o
that the ram s rigid ut the end toward the coke oven and rigid or flexibio ut the
otter end, as may be desived.

804,670~ November 14, 1005, HARRY FRANCIS PEARSON, Coke puller,
Cluims in o coke puller the combination of a movihle support, & turret mounted

therenbove, s motor upon said turret, a device Jor swingang said turret upon suld
support, and meuwns for connecting said device to said motor,

Subcelass 6. Coke Ovens—Doors.

184,473~ November 21,1876, HENRY A, LAUGILIN. Improvement infurnace
doors,

A cast iron door body having openings therein, in combinution with removable
pane) plates covering the oprngs; a series of studded panel plates, in comhina~
tion with o door body having transverse ribs and openings; a plastic filling, in
combnnation with studded plates nnd paneled door body; u shoe, in combingtion
with an upright, the two interlocking, und uprights connected at their upper ends
by & erodsbur, in combination with one or more tie rods pussing through the
crosshar,

244,598 July 19, 1681, CHRISTOPHER BEAM. Deor for coke orens.

Claims in 4 coke oven o chambered door composed of a lower pu.rt,'coustrl}oted
with an exterior perforated wall of iron, having flanges, and an inside sectional
wall of fire elny, wnd npper solid arehed pait of iron, hinged to the top of e
chambered lower part, and ndapted to open outwardly in & vertical plane.

253,235~ February 7, 1882, WILLIAM 1. TRICKLER. Ovenandfurnace do_or.

Claims in a furnuee door, the cormbination, with o metallic front, of u fire brick
Daek bolted thereto, the suid front and back being some distance apart, und the
heads of the holts embedded inthe five brick.

285—-Octoher 22, 1883, TOHN HERRON AND ROBERT T. WRAY. Coke
orendoor and frame therefor.  (Reissued June 8, 1884, No. 10,484) .
Claims the combination of door frame, inclosed fire briek, movable iron platé
provided with handle, crosshar, and wedge, connected to chain; alson door franig
provided with refractory brick filling and an air inlet above the areh or upper bar

988,761~ November 20, 1883, WILLIAM H. BECKWITIL, Coke oven door.

Claims a coke oven door, consisting of o lower section, for permitting the cht_l)i‘ ¢
to be withdrawn, and upper section {or permitting the chatge to be Jeveled wi (l ;
out escuping from the oven, and air iniét doors applied to openings at the to{’ i
the upper seetion, and adapted to be opened and to stand opén to a greater orie
extent, according to the required supply of air to the oven.
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wmﬁ-ﬂ[nrlrh 11,1884, WALTER A.BLYTHE AND JAMES HENDERSON,
Cokeoven door.

Claims the combination of oven, horizontal water pipe arranged above the
doorwny and connected with & water supply, door provided with x water jacket,
conneeting pipe depending from the water pipeand nrranged to deliver water it itn
the water jacket, und hanger bar journaled at one end on the water pipe and
paving its other end conuected with the door.

300,256—June 10, 1884. JOHN IERRON AND ROBERT T, WRAY, Door jor
coke ovens.
Claims the combination of a frame and brick work built therein, with a double
door, which is placed inside of the door frame and which is provided with means
for regulating the passuge of air up through the door, and apeephole.

807,258—0ctober 28, 1884. WILLIAM H.BECKWITH, Cokeoven door.

Claims, in combination with an oven door provided with guides and air inlet, &
slide having its ends mounted in said guides and provided with o lug and g lever,
pivoted to the door, und huving an cceentric head bearing against the lug.

07,720 November 4, 1884. JOHN HERRON. Door jor coke ovens.

Claims & door for coke ovens, composed of two separable sections, each one of
which consists of a metallic shell or frame, a filling of fireproof compasition, and
» wire netting for holding the composition in place, the upper section being pro-
vided with depending strips for catching against the face of the lower section.

874,942—December 20, 1887, JOTON J, DAVIS. Coke oven door.

Clains the combination, with a coke oven, of a door plate seated removably on
the hottom of the discharge opening of the oven and reaching part way the hei &ht
of suid opening, and provided with a top ledge, and a shelf, supported with its
inner edge removable on said ledge,

441,083~ November 18, 1890. JOIIN WATERS. Furnace door.

Ulaims a furnace door, consisting of the comhination, with a frame, of o brick
having an undercut groove, and a removable fastening deviee comprising a flange,
adupted to (it said groove, and a stud, and means for securing the latter to said
irame.

618,510—March 8, 1897, CITARLES WILSON GARLAND. Door for coke orens.

Claims an oven door, comprising the upper and lower pairs of doors hinged at
theiv outer edges and provided with perforations, the lower doors being provided
ut their upper and lower edges with openings and removable linings detachably
interlocked with the doors, forming intervening spaces between them nnd the doors
and provided with openings corresponding with the openings in the doors.

001,408— March 29, 1898, GUSTAV HILGENSTOCK. Cokeovendoor.

Cluims o coke oven in combination with a door lined with refractory material
and having & combustionchamberformad therein, with passages for the introdue-
tion of gus and eseape of products of combustion.

725,745—April 81, 1903, EDWIN A.MOORE. C(oke oven door.

Claims o coke oven door, in combination with a plurality of elamping bars,
movablelinks, a shaft on which the elamping bars are mounted, and g shaft which
passes through the movable links, and menns on each of said shafts for forcing the
door o its seat by revolving the shafts.

725, T40—April 21,1903, EDWIN A.MOORE. Water-cooled coke oven door.

A hollow rectangnlar coke oven door having communicating water chambers
therein, and a hollow rectangular door frame provided with water chamlers, in
co.nhination with a supply pipe, & connection between said pipe and the door, a
connection hetween the supply pipe and the door frame; s discharge pipe, o
connection between the discharge pipe and the door, and a connection between
said pipe and the door frame.

23 741—April 91, 1903. EDWIN A. MOORE. Wualer-cooled coke oven door
frame.

Claims o hollow coke oven door frame provided with partitions extending from
the upper end of the frame down through the sides and part way aeross the lower
end toward the transverse center thereof, an intermediate partition in the lower
end of the frame, a water supply and a water discharge opéning at the upper end
and on opposite sides of the transvorse center of the frame.

135,28l~August 11, 1908. GEORGE D.MACDOUGALL. Coke oven door.
Claims In an oven the combination of the door casing having the packing, the
buckstays huving the inclined or boveled vertical edge flanges, the door having
the inturned flange engaging said packing, the exterior rotary lateh levers pivoted
1o the door and having the beveied end tabbets engaging the beveled flanges of
s4id buckstays to press the door flange against said packing.
160,328—Tanuary 26, 1904, BIRDINE TROUTMAN. Coke oven door.
Claimg the combination, with the doors, of a lug formed u{)on the lower door,
and the upper door frame having a recess within which the lug is adapted to be

rezeived and lock the lower door, said pin also acting as a fulerum for the coal
leveling implement.

Subclass 7. Coke Ovens—Dumping Bottoms,

80,66¢—0ctober 24, 1865. JACOB BOWERS. Improvement in coke ovens.

Claima placing the opening or doorway for discharging the contents of the nven
below the level of the bottom of the oven, in combination with a moving hottom,
8 constructed and arranged as to malke a passage from the interior of the oven to

- the doorway when the bottom is tilted and to close the communication when the
hottom is shut down.

120803—July 23, (872, JULIUS ERICHSEN AND JORGEN GEORG
MAARDT. Improvement in coke ovens. ’
Claims a hinged hed, in combination with ovens or fire chambers, and mechun-
lam, for raising nnd lowering the front edge of the bed; also coke carts made with
eninclined front, in combingtion with the hinged bed.

150.808— Muy 12,1874, HENRY ZAHEN. Improvementin furnaces and processes
for manufaciuring coke and gas.

Claims the combination of a ¢oke oven, in which the waste products of combus-
tion are partially or wholly confined, with & working chamber or heating grate,
hy means of a fluo or flues, which serve to conduct and eontrol the current of these
products into the fire of snid chamber or grate, and whereby sald waste products
of tha first combustion are utilized.

151,61:5—.Iune 21874, LEWIS SCHANTL. Impravementin coke ovens.
Claimg the combination of p coke oven, having circular fiue and lateral fiues,
With an oseillating hottom, trunnions, plate, and pit. *

163,323— Muay 18, 18375, LEWIS S8CIHANTL. Tmprovement {n cal:e ovens,

Cliims the combination, with a coke oven, of u hotlow having a vertical and
oscilinting movewcent, '

Jin 8i—August 17, 1875, LOUTS CHARLES BRNEST CARRE. Improvement
i appuratus for economizing fuel. .
Clitims the combination of u tilting grate and chute with g water pipe, nrranged

above the reeeptucle into whickh the coke is discharged.

i— March 9, 1880, WILLIAM A.MILES. Charcoal kiln,

N nims a chute having weighted doors arrunged oneabove the other in g vertical
phline,

386,421—July 17, 1885, DAVID EVANS AND ALBERT WILLIAM ADAMS.

Portable bottom coke oren.

Claims in & cokeoven having a pit helow the level of its base or floor, the conthi-
nation, with a movable botton having o central opening, of o chain passing
through suid opening und through the eye of the oven, a portable crab above
the oven mounted on rails, 4 spider or frane below the tloor, and a ear or truck
mounted on tracks within swid pit.

42,307—May 6, 1863 DAVID EVANS AND ALBERT WILLIAM ADAMS,

Pariable boltom jor coke vrens.

Claims in & coking oven, the cornbination, with the piston of o hydraulic ram
provided with a hewd having an upwardly extending conical projection, of
coneave hottom provided with a central conical aperture adapted 10 receive The
projection of the piston to suppart and center the hottom on the piston, und algo
Lo serve us g means for ullowing the water thrown upon the coke to cool it after
the hottont has been removed from the oven to flow off and leave the bottom
clean and dry.

460,817— March, 1, 1852. HUGH KENNEDY. Cole oren.

Claims in apparatus for coking coal, the combination of a stationary Learth
on which the vhirge to be coked Tosts, an oven oper at the hotiom and set over
said hearth with 11s sides extending to uhout the level thereof, nnd means for
moving the oven laterally on the bearth, whvreby the coked charge is dragged
hy the oven anid removed fram the earth, said apparatus having o dinoping
place or drop in the path of motion of the oven,

400,565—June 18, 1883, GEORGE W. NIXOXN. Coke oren,

Cleims the combination, with two sets of rails, arranged at an angle to each
other, the lower rails heing curved at their lower ends, of the traveling coke
oven, having a b portion which travels on suid lower ruils, and a dome, or
top portion, which is hinged to the rear edge of seid buse aud provided with
means for engaging with the upper rails, whereby the contents of the oven
may be automatically dumped.

861,022—J e, 1868, NORTON B.TAYLOR ANDJOHN C. DIAS. Cokeoven.

Claims a coke oven provided with 4 vertieally movable bottom, eomprising the
metallic plate and noneombustible layer wdjucent to the plate, the up{wr rdpes
of the plate being lunged and extended inwurd over the noneombustible laver,
and briek or tiling resting upon suid layer and anchored to the plate, combined
with a combined stop and scraper for said bottom.

798,958 Muay 26, 1903, GEORGE M. MILLER. Coke oven.

Claims the combination with a coke oven and an inclined floor therein, of an
aperture in the floor, a frame, inthe aperture, s slide plate working in the frame,
and a chute underneath the frame and integral therewith, said frame and chute
being made of heat-retaining material.

757, 600—~April 19, 1905, ANDREW C. KLOMAN, Relort coke oven.

Clyims in & retort coke oven, a horizontal hottom, eomposed of pivotally cons
nected gections, and means for elevating the pivoted portion of the sume, wherehy
a fnlerum is formed for breaking apart the cake of coke and inclined beds are
provided for the separated parts of the cake; and also, in 4 retort coke oven, a
series of parallel ovens, walls common to each two adjoining ovens, a series of
uptake and downtake flues in each wull assoviated respectively with said ovens,
an nfftake {lne common to cach series of uptake and dowutake flues, und o main
offtake flue common to the other offtake flues,

T57,800—April 18, 1004, WILLIAM M. SCOTT. Retort colke oven.

Cloims in a retort coke oven plant, a battery of coke ovens having pivotally
mounted bottoms, a car arranged to travel beneath the said hottoms, & bearn
on the ear, wmeans mounted on the car and adapted to be operatively cormeeted
to any sclected bottom for swinging the sanwe o1l its pivotal Biounting, and means
coonerating with said beam for sustaining the reaction of suid first-named means
while pperating the said bottoms.

Bubclass 8.~Coke Processes,

98,620~-August 10, 1809, WILLIAM J, LYND. Improved process of preparing
coke from Colorado and other coals,

Thig is secomplished by coking the coal in ovens or kilns g0 arranged that when
all the coul is ina gtute of combustionthedranghts can be closed and the process is
hastened and improved by the introduction of carburcted hydrogen gasor vapor
from oil, coal tar, or other hydrocarhous.

88,005—Fanuary 4, 1870, WILLIAM JOUN LYND, Improved process of pre-
quring coal for smelting ores.
The inventor places o mivture of five-sixths of coal and one-sixth of ckuicksilver
ina furnuce, thoroughly ignites, and then eloses thefurnace, or hemakea briguettes
of powdered conl and pine tar or other hydrocarbon und cokes them in a Tetort.

17,7 —August 1,187, WALTER McPHEETERS AND CHARLES PEARCE.

Improvement in the manufacture of coke. .

‘This invention relntes to improvements in ovens and a new process for making
coke of slack bituminous coal, and consists in an oven composed of four vertical
side brick or stone walls, traversed between said walls in hoth directions by
V-shaped flues, formed of planks or slabs of wood, whereon the slack coal is
puckeid as high as the walls will admit, around numerons smull pieces of wooil
set. endwise upon the flues, to form vertical passages by belng druwn out after
the slaek is packed. The fire is set in each end of the lurgest fine, it is allowed to
burn a sufficient time to expel the sulphur, and then put out by flooding.  After
the fire is started, should the slack become heated unevenly, the heat may bo
reduced by covering such overheated portion with earth or clay, which is rernoved
when an even temperature throughout tho ovenis attained; orit may be sufficient
io drop balls of mud over the vertical flaes in the overheated portisn, thus shut.
ting off the draft and causing the heat to be evenly diffused throughout the slack

i
i




558

M/

186,802— March 11, 1878. AENRY ENGELMANN. Improvemen! in processes
for making coke from lignites. (Reissued July 15, 1818, No. §,486.)

The object of this invention is to provide u process of effectually coking brown
conl,lignite, and other coal-like material incupable of being cokedin the nsual op-
erstionof anordinary eokingoven or retort, and consistain mixing with thelignite
or other refractory material to be coked coul taror cortain varietics of bituminous
coal or asphaltuim or analogons substance and subjecting the material thus
prepared to an initial and sustained heat above a cherry-red, laterally applicd,
suflicient not only to volatilize the hydrocarbons and eliminate the volatile
matter contained In the mass, but ulsoe (o decompose the aforesaid hydrocarbons
into gases that may be conducted wway and earbonaceons nutter, that, helng
distributed through the muss, serves Lo venent the fragments of lignites or
equivalent materlal together to form a compuet product capable of usein the
same manner #s coke made wholly from *' coking” or  caking’ ¢oal, thig result
being in contrudistinetion to that shownin thefragmentary and comparatively
uncoked product obtained by subjecting lignite or like substance to the action of
the coking apparatus hitherto inuse.  The invention also indudes compacting
the eharge during or after its introduction to the coking furnare by subjecting
it to pressure, as by compressing rollers, whereby the relative solidity of the mass
un% ity integrity when used or applied for fuel purposes are materinily enhanced;
and,

Claimg the process of coking brown coal, lignite, and aualogous coal-like mate-

rial ineapable of effective coking by the usuul practice with ordinury cokingovens |

by mingling the snme with conl tur, asphaltum, or unalogons substances, o with
bituminous coking coal, or with coul tar and coking coul together, and subjecting
the whole to an initiat and susteined heat sbhove a** cherry-red,” so termed, and
applied laterally throughout the mass,

150,872— May 12, 1874, WILLIAM Y. LYND. Improvement in coking fossil coals
or lignites.

Claims the process of treating fossil coals, as designated, by reducing the coal
to a linely divided or powderal stute, and then sabjecting the swme, whether
mixed or not with s powdered or finely divided hydrogenous coal, to the coking
operation.

150,878 May 12, 1874, WILLIAM J. LYND. Improvement in coling fossil conls
or lignites.

Claims the mode of eoking conls commonly known as lignites by coking the
mass fram the hottom upward und earrying off the gases in the opposite diree-
tion, the same being effected by.the admission of air from above in small guan-
tity at first, and the gradoal diminntion and final entting off of s4id air supply
a8 the eoking proceeds and beforse it is terminated, the coking of the upper part
of the muss hiing effected by radintion from the lower igunited portion.

The combinntion, with the eharge chinber and the chimneys cornmunicating
therawith at or newr the level of the floor or hearth, of one or more air-supply
pipes or apertires, locsted in the top or arch of the oven, and eommunicating
with said ehamber. v

The air Hues beneath the oven floor or hearth for conveying nir to the interior
of the charge-chamber.

175, 244—April},1876. WILLIAM PENROSE AND WILLIAM F. RICHARDS.
Improvement in processes of moking coke.

The invention eonsaists in the mixing or Incorporating of anthracite or stone
caal, or free hurning steant coal, or codd known as Btaffordshire siack, or other
noncoking conls, with bituminous coal, or any other conl capubleof making coke,
together with piteh or tar, or with any form of tar or bitwnen minerul vils von-
taining bitwmen, petrolewm, or any of the waste products of peeroletn, such
conl or coals, pitelt, tur, or other Ituminouns mutivrs being gronnd and mixed
together, wnid the mixturs thus prodoved placed in any welt-known form of
oven or retort commonly used for coking, and the surface then covered with o
layer of hitaminous eoal or other bituminous matter.

221,857 November 4, 1820, LEVI STEVENS. Improvement in processes and
apparatus for whlizing in jurnaces the guses from coking coul. '
Cinims the methiod of atilizing the gases arising from coking coal for fuel in

furnaces, whicli consists in conveying suid guses from the odls or chambers
wherein the coking is in g)mg inte a chanber adjacent to the furnace, then
driving then with great force into the interior of the furnace. and there causing
thent to encounter a current of atmospherie air, whereby they burst spontane-
onaly into flame, and develop great heat, snsceptible of application to drying the
coal andd to other purposes, and the spparatus by which this is secomplished.

835,843 —Cctiher 2, 1883, LAWRENCE II. ARMOUR.
ratus for the treatment of spoil keaps of collieries.
Clgims the mode of treating the spoil heaps of eollieries, peat bogs, and similar

materials for the recovery of the volutile products therelrom, and for other

parposes, consistitg in closing the surfaces of the heaps practically air tight, and
then withdrawing the pases ariging Irom combustion by exhaustion und eon-
densing the exhausted guses.

288,716 November 20, 1883, JEAN A. MATHIEU.
charconl.

Claims the provess of removing deleterinns substances from chareoal and ren-
dering it more dense, which consists in washing the vapor of a distilling charge
of wond, as describied, and subsequently forving the gases remaining uncondensed
upon a charge of heated charcoul.

807,060—0ctober 21, 188]. JOIIN JAMESON. Muanufucture of coke,

Claims in the manofucture of coke according Lo the erdinary process of igniting
thy churge at the top and horuing gradually downward, the combination, with
an oven provided with openings for giving ingross {o the air and egress to the
products of combtistion at the apper part of said oven, of the outlet and exhanst
Tor withdrawing from the lower part, and practically dosed to the admission of
air at the lower part, of the oven, the gases snd vapors gerwrated in or distilled
{ront the coal hrﬁow thit in eombustion, the purifiers, condensers, or serabberg
for treating said guses or vapors to recover therefrom roateripls sael as o,
pmmonia, and the like, and the pipes and connections for introdueing at an
advanced stage in the coking o regalated supply of the purified hydrocarbon
gases or vapors at the bottow of the charge.

818,407 Muy 26, 1855, TENRY M. PIERCE. Process of manujacturing coke.

Claims, in the art of manufacturing coke, the method of condueting the furnace
aperation and inereasing ite yield, which consists in partinlly filling the oven
with an initial charge and coking the same by downward progression: $hen,
while such charge remains stationary within the oven, and near the end of the
said coking operation, fitling the oven to » further height by an additional ehurge,
therehy retarding the coking of the initial charge, coking the second charge,
imi(lll lptrlm'euding in like manner, the coking going on progressively until the oven
8 filled.

Mrthod of and appa-

Process of manufacturing

JFACTURES.

70,827—June 23, 1885, ARTHUR MARSHALL CHAMBERS A 1
SMLI'I‘J{. Method of coking coal. ND TIIOMAS

Cluims the method of coking consisting in introducing an upward :
zontully directed current of hot air alone to the interior %t the Epper }?’.ﬁ’n’}‘{ﬂ(‘,
oven und drawing the products of combustion down through the coal, ihe aven
being without other inlet than said hot-air pipe during suid operation, aud tho
direction of the jet or current of air away from the coul, insuring unifoml’presgum
oni the lutter and preventing it from being burned away or injured. i

330,’:’/.‘31—November 17, 1885, HENRY M. PIERCE. Process of manufacturing
cole.

Claims, as an improvement in the art of manulacturing coke, the method ot
conducting the furnace operation which consists in heating the charge by radi.
ation until inflummable gases are given off, then leading suid gases benegth the
floor of the coking chamber and burning them therein, therehy coking the under
Lityers of the charge by radinted heat, and finally shutting off the flow of pases 1o
the under combustion ¢hamber und burning them in the top of the kiln, ‘hchlhy
coking the top luyers of the charge by direct heat. .
852,613—December 15, 1885, ISAAC M. KELLEY. Manufacture of coke.

Phis invention relates to o new and improved process of preparing conl for the
mannfaeture of coke, and to appuratus therefor; and it consists’in first st*pnrminé
the shiek Trom the conl und ot the sume time washing it by jets of water, after
which the glack and fing coal are ground to the required size and saturpted
coated, or mingled with water, hydroearbon oils, or other hydrogenous munm"
during the grinding operation, to supply o suflicient amount of hydrogen or esr-
bon 1o facilitate the coking of the coal in coke ovens.

372,!)(;0—Mart'h 27, 1888. CHARLES T. LAND. Manufaclure of refractory cur-
o7,
Claims the process of produeing a refractory carbon, consisting in subjecting

earhonaecous matter in an open muflle locited in a furnace to tne products of
combustion under pressure, wh_(.*r(f.l)y a8 cnm}tur resistunce is offered to expel
oxygen from the mufile, prevent ignition of said matter, and drive off determined

elements therefrom.

588,542 March 23, 1886, JAMES J. McTIGHE. Manufacture of hard carbon.

This invention relates to the manofacture from the so-called ' natural gas’?
obtained in large guantities in certain parts of this country, and chiefly utilized
at present for consumption in furnices in various industries, of o denge hard eur-
hon or coke, which in ¢hemieal constitution, in physical structure and character-
istics, in appearance of surface and fracture, and in fitness for certein industrial
uses differs essentially from any and all other forms or varieties of earbon knowr,
and is readily distinguishable therefrom. This product is eminently useful for
metallurgical purposes, and, in fact, wherever hardness, purity, fine texture, and
uniform density are desired. It has, moreover, properties that render it par-
ticulurly suitable for use in the manufacture of earbon peneils or electrodes for
electrie lights.  The mode of treatment consistg, briefly, in tuking natural gna
and decomposing it by heat, and preeipitating the nascent molecules of carbon
into a solid agglomerate,

421,208— February 11, 1895, HUGO MULLER. Art of manufacturing coke.

Claims as an improvement in the art of manufacturing coke from anthracite
coul dust, the proeess which consists in aggregating thecoaldust intoboulets, then
piling the houlets up in an oven or furnuce, leaving eontinuous air channels from
the hottom of the pile to its top, then passing through these channels o current
of highly heated or ignited gases free Trom oxygen, and finally withdrawing the
ready-formed coke from beaeath while fresh lumps are fed in from above.

478,601—April 12, 1882. FREDERICK JOSIATL JONES. Process of making
coke.

Claims in the process of making coke and obtaining hy-preducts, the impreve-
ment which cons n eooting and washing the mixed gases resulting from 1he
coking operation, colleeting the condensable eonstituents, passing the eorted
and washed gases through i purilier, then mixing them with fresh gas-produrer
gases genernted from eoke und with air, and finally passing the gi resnlting
from the combustion of the purified and reheated gaseous mixture through a
fresh or partiilly coked charge.

485,904~ Norember 8, 1893. JAMES C. ANDERSON. Method of manufacturing
or hurning coke.

Claims the process and method of eoking eoal, which econsists in loading the
coql upon o series of cars, igniting the cenl upon the initial end of the traininany
woll-known manner, then passing the loaded cars consecutively through a tunnel
way, utilizing the heat from the snceessively burning leads to heat the tunnel
way and ignite and coke the charges of conl on the sieceeding ears, and finally
passing the curs out of the tunnel way at the opposite end to that in whieh they
enter, thus constituting o econtiauous and progressive method and avoiding {re-
quent handlings.

486,100~ November 15, 1892. JAMES J. FRONHEISER AND CHARLES 8.
PRICE. Manufocture of coke.

Claims the process of manufacturing hard coke, which consists in pulverizing
goft coal, mixing therewith a suitable hardening substance, charging the same
intu nvens, and heating them, and as o new article of manufacture, coke hardened
by eombining with it cuustic lime or other suitable solid hardening substance in
the process of its manufacture in sueh a manner that the proportion of its cell
space to its cell walls is diminished, giving to it greater density and firmness.

511,884—December 26, 1893. GEORGE C. HEWETT. Process of making coke.

Claims the process of making coke, which consists in first heating comminuted
conl at o low temperalure under pressure greater than twenty-four inches of
water, and then subjecting the thus prepared coal to a higher temperaturs und
drawing off the volatile matters as in the ordinary coking operation.

600,150 —Auqust 16, 1898, JOFIN TILOMAS KEY. Process of and apparatusfor
manufacturing coke,

Claims the process of producing coke, which consists in igniting a charge of
smudge at it8 top surface and introducing & supply of air above the same, pro-
ducing a downward draft through the charge and thereby drawing the products
of combustion through the same until the volatile constituents of the ¢oal huve
heen driven off, and then shutting off said downward draft and forcing steam
in beneath the coke and u{) entirely through the snme in the opposite digectinn
to the original downward draft, in such quantity that the coke is therebhy
quenched and the remaining sulphurous fumes driven out thereof, and a coke oven
comprising an oven proper having a fulse bottom consisting of three layers of
bricks, ans arranged to draw the products of combustion downwardly throngh
the said false bottom, said plpes being connected with suitable exhausting and
eondensing apparatus, pipes extending around the circumierence of the fulse
bottom, adjaeent to the middle layer thereof and provided with a plurality of
openings, these latter pipps being connected with a steam supplf{. and pipes for
the admission of air conriected with a plurality of holes extending around the
over above the level of its charge,
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414,080— November 8, 1898. EDWARD M. EIDHERR.
impurities from coal, etc.

Claims the process for the elimination of impurities from coal and ores during
the ¢oking o roasting process, consisting of the introducing into contact with L
rw material by she ald of superheated steam, a quantity of glycerin and lydro-
chloric aeid, and later fntroducing » quantity of glycerin and nitrie acid, iy the
aid of superheated steam, and then subjecting the finished produet to the nation
of the superhented steam,

4r595—June 27, 1899. FREDERIC W.C.SCHNIEWIND. Coke oven and
method of operating same.

This invention relates to the eonstruction and mode of operation of cloged,
externally heated coke ovens, having for its purpose the separate collection of
the gases of varying richness and valne glven'oﬂ at different stages of the coking
operation, the drawing off of the gases at different stages of the operation by
sucking or exhausting devices working at different pressures, the quenching of
thecoke while still in the oven and with utilization of Its heat for the munufaeture
of water gas, and the carbureting of that portion of the water gas which is on gen-
erntion of suflicient heat to erack hydrocarbon oils.  And it consists in drawing
off the gases generated in the oven at different stages of the coking operation
through different gasmains snd by means of oxhanusting devices working at dif-
ferent pressures, whereby the pressure in the ovens may he maintained npproxi-
mutely constant and approximately equal to the pressure in the surrounding
heating flues.  In this way it will be abvious that not only will the poor and rich
guses be collected separately, but the loss of oven gus or its admixtire with hent-
ing flue gas practically provented.

637856 November 21,1899, JOSEPH HEMINGWAY. Process of making cole.

Clzims the process of eoking coal, which consists In confining the coal in an
oven, firing the coal, then introducing into the oven, above the eoal, an extrane-
ously heated deoxygenized blast of a temperature, before itsintrodnction, greater
than that usually employed in the coking operation, to inerease the heat in the
oven above the temperature produced by the combustion therein of the gases
generated from the coal and to aceelerate the gencration of such gases, and then
permitting the deoxygenized blast and that portion of the evolved gases not
converted Into fixed carbon to escape through aa opening at the top of the oven.

641,601 —Tanuary 16, 1900. CIIARLES B.JACOBS.
products from beehive cake ovens.

Ciaims the method of colleeting the volatile products in the coking of cod in
heehive ovens, which consists in laterally detlecting the volatile produets from
the charging hole of the bechive oven by means of suetion applied tateralty to
such charging hole, such suction being insutlicient to atfect the natural drait of
the aven, and communication with the outer air being maintained through such
charging hole.

644,012— February 20,1900. JOSEFH HEMINGWAY. Process of distilling coal.

Claims tho method of heating a part of a battery of coke ovens, which consists
in utilizing the waste heat of one-aalf of said ovens, and also the heat obtained
from the combustion of the volatile products of said half of said ovens, to heat
and force air into the other half of said ovens.

080,780 August £0, 1601. WILLIAM JOHN KNOX. Process of manufacturing
coke,

The genersl plan of the invention is to pass the hydrocarbon vapors generated
Inthe coke ovens through sultable stoves, in which more or loss of the heat earried
by the vaporsis eonserved or stored, thence through conling devices—such, for
instance, a8 4 steam generator—thence into heating stoves. wherethe temperatu e
i raised to the degree required for effectively acting upon the coal to reduee it to
coke. 'These heuted vapors are then passed into the coking ovens pnd usially
aerass the top.of the bed of coal or coke. This operation is continued until the
stove which %ms heen employed as the heat absorbing stove has absorbed and
stored p predetermined amount of sensible heat, 'whercupon the direction of eiren-
lation ig reversed und this stove is utilized as the heating stove ami the former
heating stove as the heat absorbing stove, and this operation of reversal is re-
peated continunusly at suitable intervals aslong as the temperature of the stoves
Is sufliciently high to conduet the coking operation,

680.788— A ugust 20, 1901. WILLTAM JOHN KNOX. Munufacture of cole.

This invention provides a process of making coke for metallurgical gurposes by
introducing a heated gas into the interior of o coke oven above the ody of fuel
and liberating heat from the gas within the oven by direct radiation, by contact
with the coal or coke and with the walls and arch of the oven, und then by radia-
tion from the walls and arch of the oven. The coking action resembles in some
Tespeet what is known as the **bechive’’ process in sup%)lying the heat from above
and acting downward on a comparatively thin broad layer of coking coal, which
is free to expand, and tho oven may be of the samc genernl form as the beehive
ovenor the Welsh or Thomas oven. It differs from the beehive process, however,
in not supplying air for the combnstion of the fuel within the oven, the doors or
opeaings and the charging openinga being eompletely closed during the process,
the charge of coal being converted Inte colke by baking from above by the action
of heat earried into the oven from the outside by the fluid corrier.

06,448—August 5,1902. PAUL NAEF. Process of making coke.

This is a continuous process, and the inventor claimsin a process for producing
¢oke, passing a mass of finely divided carbonaceous material through & shaft or
furnace, generating a gas under pressure and heating said gas and eoking said
carbonnecons materinl by injecting snid heated gas under pressure into thoe muss
181t passes through the Turnace or shaft, at a point between and a considerable
digtance from the ends of the furnace or shaft through which seid mass passes,
whereby portions of the mass will be coked suceessively and the hot gas with
hy-products absorbed thereby will ascend through the uncoked portion of the
mass and be permitted to pass from the upper end of the shaft or furnace,

W50}—~April 21, 1908. TOTIN F. WILCOX. Process of manyfaciuring coke.

Muny objections have been raised to the nso of coke made in retort or elosed
coke nvens for metallurgical purposes, based mainly on the presence of o greater
orless wmount of spongy, porous, friable coke. The inventor seeks to prevent
thetormation of this spongy, porous, frinhlecoke by the process of manufacturing
Boke in retort ovens, consisting in forming outside the ovens the charges with a
bortion or portions of the same spaced apart, the spaced portion or portions
extending from the top of the charges to a short distance from the bottom, enter-
ing the charges into the ovens, and heating the same.

"81048—June 93, 1903, JOEN A, POTTER. Method of making coke and gas.
This invention is for a continuous process of coke and gas making and therels

tlaimed the method of making coke and gag, consisting in mainteining a vertical

burden, Intermittently feeding coal to the u per end and shearing off and remov-

ingeoke from the lower end of said burden, drawing the lean and fuel gas from an
utermediate point of the chorge, and burning it around the intermediate and

lfmper ottton of the charge, and withdrawing the rich and illuminating gases
rom the upper end of the charge for further use.

Conservation of volatile

Process of eliminmting
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744 667 November 17,1508, BERNTTARD ZWILLINGER. Processof carbons
izing.

vention ml_ntaﬂ_tn carbomizing wond, and there iseluimed the carhonizing
whieh consists in mixing un excess of air with combustible gus, heating
the mixture under the exclusion of further af mospheri¢ air in o confined space
hringing the resnltant gases into contaet with material to be carbonized under
the exelnsion of atmospherie air g0 as to carbonize the material partly by the
heat of the gases, partly by the combustion of the hot combustible gases intro-

duced and partly by the combustion of the guses given off from the material
being earbonized,

735,155— March 22, 1904, EDWIN A. MOORE. Process of quenching and
blearhing coke.

Claims the process of extinguishing and Wleaching eoke, which consistsin trans-
ferring hot coke frum an oven into 4 receptacle from which atmospherie air is
excluded, deluging the coke with water and dischurging the excess of water us
rapidly as it is supplied, and then subjecting the coke to steamn generated in the
receptucle by the heat in and the water on the cake.

763,800—June 23, 1904, MICIIAEL R.CONLEY. Process of making coke.

Claims the process of making coke, which eonsists in inelosing the coal in s#n
essentially air-tight oven of nonconducting material and raising the inner wall
of the oven by meuns of eleetrieal ¢ nees inchided in the wall 1o o temperature
higher thin thut obtained in the ordin £y Coke ovenl.

76(‘.9.,’1 ~September 6, 1904, CHARLES F. SPAULDING. Process of cokiug
€eoal.

This invention relates to beehive ovens, and the inventor claims the process of
cokinx coal, which consists in confining the coul in an aver, firing the coal, and
then foreing into the oven ubove the eoal o blast of combined air and oxygen,

788.658— May 2. 1905, ALBERT D.SHREWSBURY, Process of producing
vampressed coke, ‘
The object of this invention is to provide » practically continuous and simple

process for producing compressed nonporous hlooks or briquets of coke designed
to be used as fuel, since compressed coke has many advantages over ordinary
coke and for some purposes is superior to anthracite coal. 1t is compaet, easily
handled, occupies but little space for shipping. s free from sulfurous and other
noxious gises, it burns freely, and is almost entirely constumed, leaving but little
clinker or ash, In earryingout the process the eoke is taken from the eoke oven
at the time when it hus renched a plestie or agplutinate stute and compressed
into blocks of the desired size and shupe.  These blocks or briguets may be pro-
duced as 4 by-product of a gas pradaeing plant, or the product may be the result
of a speeially deslgned apparatusin which the gas may be regurded ag a secondary
consideration. The eoke is dumped into the compressor s quickly as possible
to avoid the ignition and enusequent combustion of the same.

Subclass g.—Coke Ovens—Retort Ovens,

19,575~ March 9, 1858.
illuminating gas.
This invention eonsists prineipally in the peealiar consideration and o erintion

of carbonizing furnaces, and what distinguishes these furnaees from a%l others

heretofore inuse is that while earbonizing eoal on a large seale the inventor oh-
tains besides the coke all other geerssory products of Lhe distillation, sueh as
tar, ammoniacalliguor, and gus, and he provides for the reworking of these sor—

ondary produets so as to obitain benzol, creosote, sulphate of ammonia, and a

variety of other products.

DANIEL C. KNAB. Improvementin the manufacture of

8 4l2—Janwary 18,1803, WILLIAM GEORGE VALENTIN. Fmprotementin
coling coul and generating yases.

Claims eoking eonl in elose chambers or retorts heated externally by the eam-

bustinn of gases generated from similar previons coking operatinns, and applied
in thie manmer set forih, and the al vertiend elose chambers or retarts, in o
bination with externad flues or heating channels supplied with combustihle Fuees
and air from hurners.  The inventor quenches his epke with hydrochlorie aeid
gas or dilute hydrochlorie aeid which 1t is alleged removes part of the sulphur
from the coke.

820—June 18, 1&67.
€ ¢ OTER.

Cliiws a eireular coke oven, composed of any suitablo number of radiul eo-
partments converging towards o central chimuey, in combination with fines § ¢
condneting the prodnets of enmbustion from the said compartments to the e n-
tral ehimney, the combination, with the radial compartments provided wiin
openings in their top, of 4 eirenlar railway passing over the said openings, anud a
water eonduit or pipe encireling the oven.

103,507 May 24, 1870. LEWIS SCHANTL. Improvement in cole ovens.

Claims the combination and arrangement in pairs of two or more eaks ovens,
in such 0 manner that the hurning gases given off by the eoal in eaeh may, by
means of vertical and side flues, be made to pass atornd the sides and hottom of
both ovens, for the purpose of more evenly and effoctually distributing the hoat
to all parts of each overn, and the construction of the walls of U-shaped blocks,
whieh at the same time form the vertical flues.,

105,418—~July 19, 1870. LEONARD FORBES BECEWITH AND ARTHUR

BECKWITH. Improrement in coke ovens.

This invention consists in a novel arrangement of vertieal and horizontal flnes,
chambers, and enmmunications, whereby the gasesevolved in eoking are ntilized
in o most advantageous manner, and ineludes a tongue constraction of fire hricks
applied to form the flues through which the gases are eirculated, and scrving to
brace tho walls of the oven, The invention is upplicable to coking various kinds
of ¢oal, either separately or mixed, with or withont a cementing sahstance—such,
for instance, as coal tar or asphalt.

THEODORE G. MEIER.

63

FREDERIC J. F. LAUMONIER. lmproved circular

118,092—September 19, 1871,
orens.

The improvements relate: To siuch a novel arrangemant of vertien! and hori-
zontal flues that each oven gives as well as roceives heat, and whereby the gases
are utilized and the generated heat is equally distribated to all parts of the oven;
te o peenliarly canstrueted right or left trough-shaped tile, forming the upper
and lower inlet gand outlet connections with vertieal and horizental flues;” in
forming a skew-hack tile with two horizontal holesand one diagonal holn or flne,
whereby said tile is also made right or left in enmbination with trough-shaped
tile; in'arranging, in combinution with vertical and horizontal flues, o systenm
of pipes to aid combustion of gases by the introdnetion of cold or hot nir or
steuny; {he arrangement and constroction of all sanligu_rl;; being such that every
oven ean be operated separately or independent of adjoining ovens.

Improvement in coke
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141,778 —~August 12, 1878, HENRY ENGELMANN. Improvement in coling

Jurnaces.

Claims the combination, with narrow and high ovens, of the vertical heating
fues, provided in the walls brtween these ovens, constituting, in fact, as many
different hoat ing furna and a valve or equivalent means of throttling or su?'-
ping the outtlow of pases from the matenal subjected to coking, whereby the
retontion of the gases long enough to seeure the most efficient deposition of
curbon therefrom is provided for.

141,770 —August 12, 1878, TENRY ENGELMANN. Improvement in coking
furniaces.

"Il invention consists in the enmbination of vertieal flue ,
wallg of coking ovens, of peeualiar height, with gas or flume yutuits, diminishing
in transverse i us the numberof flies to be suppiied diminisies, in sneh manner
that combustible gases to be burned in the foes {hemselves, or flame and hot
produets of combustion from the burning of such gases in the eonduits, of e
und hot produets of corpbustion from a furniece conneet ing with the eonduits, will
(on or the other, as the case may be) he nniformly distributed thronghout whole
sories of flues to undnrmly et the ovens thromghout their Length, The hnven-
tinn also comprises cortaill novel wenns of supply fog {1 reguigite quantity of uir
to the uening fiel, of equalizing the draft of the hewting lnes, and of facilituting
the removal of the coked produet frow the oven,

169,756-- Novenber 9, 1875, TIENRY AITKEN. Tmprovement in coke arens.

Tho oljoct of this invention is s coking oven in which air, after Leing thor-
oughly hiated by passing through heated channels, is direeted among the gases
arising from coke arranged npon o statlonary or maovable bottom.  The elaims
covor speelal eombinations n} oven, pussages, heating pipes, flues, and tuyeres,
with mechanism for operating the movable bottom,

171,37 1—December 81, 1875, EMIL 8. GOBIRT. Improvement tn coke 0vens.
This invention eonsists in eombining with a coke oven a sories of side flues,
Bottom Laes, and top Wies, the side dites being mide to eomununiciate with the
i1t jor of the oven in sueh a nanner that ther heated gases which escage from the
aven envelop sald oven from all sides, und thereby o uniforn beat is produced,
anrl the formation of coke is materially fucilituted,
106,579~ A pril 18, 1876, SEBASTIAN 8TUTZ. Improvement in rol:e orens.
The invention comsists in the partienfar construetion and arrangement of a coke
cen, o 1lled independent-—that s, which can Je erocted and worked either sepa-
rately o inconneetion with any desired nunber, and in whieh the openings and
thinhers e so eombined Chat part of the produced guses resulting from the cok-
ing hoits the oven itself, wheres the remnaining g usually wasted, may be
entlertd 11 w Teservoir, and vither adnittad to a boller or puddling furnaces for
heating taem; or they may Tie exhansted from the reservoir, amd cleaned for
ithymineiing purpuses, or they may be 1et into the open air through s chimney
and wasted.

160,010~-Tuly 18, 1876, SAMUEL DIESCHER, Improvement in coke orens.

This invention relates to an iuprovencnt in eoke uvens; and it consists in the
constraction nnd arrangenent of gas sl air flues for the purpose of cooliug by
the lutter the Tonndation and lower portons of the briekwork of the ovens, and
also for nsing the air, after hecoming heated and intermixed with the gaseseaping
from the coul during the process of coking, Lo ahtain anintense heat by a thorough
combustion of the gus.

o0 G —October 15, 1878, WILLIAM H. ROSEWARNE., Improvement i cole
ovens.

Heretofors, in tha pracess of coxe making, 4 eonsiderable amount of fuel has
hern constmid i dghiting the charee of coal, und after ignition & still greater
wasie wis ceensioned by allowing the huarning o8 from the charge to puss off
without doing any useful work. Toprevent this losg, and to plsoshortenthe tima
of the provess, the inventor eonstrucets the enke ovens in pairs, so that they may
aet conjointly, and the dividing well, near the tap, he arranges, in a horizontal
Litle, o pumber of eonnceling faes, eapuable of Teing elosed or opened by whorizon-
tul dumper, so us o allow the brrnog gases from the operating oven to he eotl.
dueted over for the purpose of jgniting the I i ehirge in the other oven; andin
arider to insure mpid eombustion ceeriag of flues, 80 grranged as to
eonduet the gises Trom the mited change und the heprthy, said heprths heing
suiviently elevated and mounted on roilers in order to iacilitate the charging
and disehwrging of the ovens, Willed spaces beneath the hoarth, and formed by
it, ronstitute subhearth tues, which communicate by other similarly formed flues
Wwith the stuck.

2798 March 12, 1853, RICHARD DE SOLDENHOFF. Coke oven.

Tuis invention rlates to eertain improvements upon the well-known Coppée
ok svens, and ennsists, first, in inercasing the heating sarfaces in the oven to
their muxinuin,  The inerease of ating surfaens is attained by giving to the
aven the stape o foru of o rectaple, i which the munerical value of its areq is
not, ore thi hatf of the numerieal value of its periphery, and second, in the
Tneans of Testarine the heat to the ovens, which woulil be otherwise lost, and
third, the arrangeiment of the eross flies gutside thoe oven.

o i0—June §, 18493, FRITZ LU
tilation, sublemation, or roisting of

Claiins, n a distilling kilu or coking vvan, the warking-oven having its bottom,
gide, and top wall pie 1 of thin fire briek pliewd Int-wise inthe wiills, braced or
supported at their joints all ronnd the oven by right-tnsled wills, which also
form thies bonrded v one direetion by the thin walls of tha nven floor and sides,
and the top ehambers, in potnbination with a charging apparatus arranged to
Turee solid materials througl said oven

& arranged in the side

{ANN. Apparatus for the continuous dis-
soiid materials,

o8p pii—July 10, 1883, HMERMAN FRASCH. Furnace for the manujacture of

carhon.

Thig invention relates to an inprovenent in furuaees for the mamdacture of
carhon Tor eleetrie Lpht carbons wnd otlep purposes; aue

Claims i frmsee for the manafetire of Garhon, Const rieted with a flat floor or
hearth composed of tillug with packed fJoints amd eapable af retaining o liguid or
sniliyuid substance thereon, fines extending beneath the entire floor, discharg-
ing doors eented on o lovel w it the hearth or tloor, and o charging door located
above the Jovel of the hearth or floor,

sug o f--July 81,1883, FREDERICH C. EBE LLEY AND RUDOLPH RICH-

TER. Coke oven and kitn.

Thiginvention relutes to animproved ovenin which enal i reduced to coke and
the begt utilizged,  After the first ignition, and when ths ovens and inclosing
masoury hove beeome heated up, the coad 0 the avens is fired by the heat of tha
(NASONT, The smoke arising Hmds an outlet through apertures made in the arch
»f the ovens into channels snitably located, The gas arvising and passing out
through sidn apertures eones in confaet with aiv from the exterior introduced
throngh smitable channets, and is igmited, thereby thoroughly heating the ma-
gonry of tho ovens. The products of combustion thus produeed ascend through
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vertieal flues into a mainchannel or flue,

which eonveys them. to the kilns in which
the burning is to be done, These kilns are suitably located betwoeen the series of
coke ovens, so that the beat given off hy ithe surrounding masgonry of the “,“1,0
ovens, as well ag the products of combistion ahove deseribed, is thus umi’y,,,}
The arrangement of the flues conveying the ignited gases to the kilns is suck thyt
they may be taken to one kiln and then discharged into the smokestack, Or‘il
they are not spent, may be earried on to another kiln. '

082 504—August 7,188%. JOHN F. BENNETT, Apparatus forthe manufactureof
bituminous conl coke,
Cluims a combingtion of furnace,
heilers, fan, valve, gas holder, pipos,
St

287 532—0ctober 28, 1883. LOUIS SEMET. Coke oven.

“The improved Kilns or ovens consist of a series of massive vertical walls con-
nected together ut their upper ends by arches or vaults which support the super-
structure of brickwork, and with the walls form a_series of coking or distilling
chambers. Within these chambers, and on each side of the vertical walls ur’ﬁ
placed large hollow bricks of fira clay, the sides of which bricks are rade Thit, 50
us to allow of the ieat passing easily through them, The said hollow hricks 'a.rrt
placed either vertically side by side or horizontally one above the other fnd
throngh the said hollow bricks the gases and products of eombustion arg Citused
to circulate. ‘The result of the above described combination of o massive wall
covered on nach sido with series of hollow flre clivy bricks i8 a sort of threefold wall
extending throughout the entire height of the chaiber, wherein the coul to be
coked or distilled is to be placed, Teromsuitable furnaces the flames and products
of combustion puss under tha soles of the chamhers, and at the rearend of the gaid
chambers they &;n;mmte into two currents, which pass through the sories of hollow
bricks, whether disposed horizontally or vertica ly, the veleeity of the said enr~
rents heing reguluted by suitable dampnrs.  If required, a seeond inlet for pases
and air may be arranged by meuns of branch flues placed undarneath the gas flues
and vertical ducts may be formed in the massive walls, to conduet heated air to
the parts where the ga nter,  When arranged side by side, the hollow brieks
form vertical flues, and when placed one above the other the hollow brieks form
horizontal flues, and in hoth cises they constitute hollow sides of the central mas-
sive wall. Longitudinully the walls aro comsolidated by means of suitable tis
rods, and the bricks are prevented from sliding transversely by the bricks fonning
the soles and arches of the kilns or ovens, The said bricky may also be connected
together by grooves and tongue picces throughout their length,

287,905 Navember 8, 1883, FRANCQOIS CARVES. Cokeorven.

Claims, in a closed coke oven heated by oxternal fiting, the combination of enk-
ing chambers, partition walls, horizontal zigzag flues in the partition walls, eom-
municating at their upper onds with {lues beneath the Yed of the oven leading
From the firing place, and at their lower ends with tho chimnoey, so thut the hot
eombistion gases shall pass to the top of the zigzug flue and travel downward
therein before eseaping to the chimney.

288,87 4— November 20, 1583. GRORGES SEIBEL. Coke oven.

This invention relites to the manufacture of enke from enul, especially fram
Bituminous eoal, and is based on the fact that the hydrocarbon gases produced
by the distillation of coul, and pussing at o high temperature through o mass of
eoal which is being converted into coke, yield a portion of theircarbon to the spongy
muterial through which they are passing, and that the quantity of carben thus
given off increases with the thickness of the coal stratur through which the s
gases are filternd, and consists of a peculinr combinatinn of flues and tuyere:
t eoke oven, which dispenses entirely with a grate, and is heated by the gasarising
from the di

flat-arched-roofed ovens, passages,
hood, cars, track. He colols hi‘r‘a c'olgsu?;;r

istillation of the coal.

201 y22—January 1, 1584, TRINRICH STIER. Coke oven.

Claims the combinition, with o generator, and eoko shafts, of channels, ars
ranged in front of and surrounding said generator a nd enke shafts, said channels
heing composed of luyers of perio sated stons, or its deseribed eyuivalent, forheat-
ing the gas or air used for comi nistion; and the eombinalion of the movable slides
or registers with the entrance and pxit channels of the coke chambers, suid slives
heing arranged substantially as shown, wharehy, by their proper adjustment,
aneh toke chamber may be utilized as such, or by closing the passage for the vat-
flowing products of distillation and eonnecting the coke chamber with the main
gas channel, each coke chamber may be utidized as o generator.

903,033 February §, 1884 ARTHUR RICHARD BALDWIN HILTAWSKL

Coking furnace.

The invention consists in a coking furnace constructed with o series of coking
chambors for recelving the coal to be eoked, between which coking chumbers gus
chambers are arvanged, into which gus ig pagsed from the coking chambe
said gas chambers heing provided in their bottoms with openings leading to traus-
verso channels ennmecting a sories of Jongitudinal channels helow the gis ehun-
hers, so that the gases will eirculate until exhausted, and then pass ofl through &
suitable channel leading to the smokestack.

| 802,471—July 15, 1884. HEINRICH STIER. Coke oven.

Channels or pipes are arranged in the u{)per part of the apparatus for utilizing
the radiating heat, through which ehannels or pipes air and water ure foreed, and
in which they beeome heated, the water being turned into steam. The air may be
forced in under pressure, The steam is garvieaable for transformation into water
gas, which transformuationcan b accomplished by forcing the steam, eithar ilow:
ar tosether with air, into the coke ¢ yamber.  Forthispurpose the coke chambwerd
may he provided with a pipe or other opening leading into said coke ehamher.
This eonstruetion of oven may thus he used for treating bituminous and carbons
aceous substances for obtaining heating gases and produets of distillation.

808,138 November 18, 1884. FRANCOIS CARVES, Coke oven.

Claims, in combination with a range of cuke oyens heated by external iring, one
or mors external horizontal smoke flues extending along the range of ovens with
the firing places of which it or they communicate, and one or Mo air flnes ar-
ranged alongside of the said smoke flnes, through which air flues the alr supply 19
the sald firing places is made to pass, 8o as to take up the heat given off to the
walls of the sinoke flues by the combustion gases.

318,495~ May 26, 1585, FIENRY M. PIERCE. Coke oven.

Claims a coking oven having a coking chamber, o combustion chamber arpanged
immediately nndor the eoking chamber so as to heat the same, and a (‘,nnlr}tl s
axit flue which connects the ipper part of the coking chamber with the eun_lbn;‘;
tion chamber, the oor of the coking ehamber belng inclined from the gus-xi
fluo to the discharge doors of the coking chamber.

330,737%— November 17, 1885, HENRY M. PIERCE. Furnace
ture of coke.

Clnims a buttery of eoke ovens having each & closed coking chamber and lvrzwﬂ(l
conbugtion chumber, in combination with a recelving main extending al(mhfﬂt’kl)ﬂ
common to all the ovens, valved hranch pipes joining said main with each 0f L

for the manufats
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closed chambers, a dolivery main parnlicl to the recelving main, valved-eross pipes
connecting the two mains, and valved branch pipes cohnecting the delivery muin
with each of the combustion chambers.

j5— March 28, 1886, JAMIS J. MCTIGHE. Apparatus for producing hard
Jgfz'zcrgbon Jrom hydrocarbon vapor. for p v

ims an appatatus for producing coko from natural gas, comprising in com-
mgfftlinu a furnace structure, & vented retort st therein, a main sup;)lyggu_s pipe,
g branch thereof communicating with said retort, and a second branch’ leading to
said combustion chamber,

406,088—Tuly 16, 1889, THEODOR BAUER. Coke oven.

Claims & coke oven having a series of radial retorts connected by ducts with a
central gas conduit, an annular combustion chamler provided with air induction
fues and surrounding said gas conduit, flues conneeting the central conduit and
the annular combustion chamber, and a central exit pipe within the gus conduit
having its lower end connected with a serics of gus outlet ehannels which are so
arranged vertically between fwo series of horizontal air inlet charmels that the
4ir passing through said air inlet channels is heated by spent gases passing out
of suid vertical pipe.

{or879—July 30, 1880, ADAM WEBER. Coke oven.

(laims the combination of & eoke chamber, o combustion chamber provided
with a grate, cach side wall of the combustion chamber having separate series
of horizontal gas heating flues, gns supply pipes connecting with the front end
of the lowermost gas heating flue, and lateral channels connecting the uppermost
gas heating flues with the combustion chamber, and means for supplying air to
fhe combustion chanber.

§09,081—-August 13, 1889. ADAM WEBER. Cokefurnace.

Claims the combination of a coking chamber formed of blocks or tiles, a mantel
surrounding the coking chamber, lutoral brace blocks connecting the side walls
of thacoking chamber and mantel, and lateral plates connecting the upper corners
of the coking chamber and mantel, said plates being provided with front and rear
openings, and sliding dampers for regulating the size of said openings.

J00,367—August 20, 1889, RICHARD DE SOLDENHOFF. Apparatus for the
manufacture of coke.

Claims the combination, with two or more coke ovens and flues under said
ovens, of an incinerating furnace situated between said ovens and consisting of
two inelined chambers communicating ot their upper ends, flues connecting the
upper portions of said ovens with the lower ends of said inclined chambers, and
flues under said ineclined chambers connected with the upper ends thereof and
with the fiues under the ovens.

431,588-- February 18, 1890. ISAAC N. KNAPP. Coke oven.

Claims in o stack of coke ovens, the combination of the ovens, combustion
chimbers situated below said ovens, chambors situated above said ovens, Hues
connecting the chambers below with the chambers above, & gas main connecting
with the ovens, conduits arranged on each side of the stuck connecting with the
main and having independent stopeocks, a series of pipes leading from conduits
to the chambers below, regenerators connected, respeetively, with the chambers
below by openings, chambers below and heside the grates connecting with the
regenerntors, an air chamber, a chanber eonnected with the stack, conduits lead-
ing from the sald four chambers to & valve chamber, a four-way valve by which
the air chamber ean be connected with either of the regenorators and the stack
with the other regenerator at will, and a steam pipe having branches extending
into ench oven and opening therein through numerous orifices.

156,883September 23, 1890. CHLARLES N. TRUMP. dparatus for making
coke and gas.

Claims the combination of a gas generator, o coke oven, a regenerator, a ¢ooler,
o serubber, and gas connections extending from the genorator through the regen-
erator, cooler, and serubber, and bacl through the regenerator to the furnaco of
the coke oven,

J4889—~TJanuary £7, 1891. EDWARD T. COX. dpparatusjor making coke.

(laims & coking oven provided with a elosed chamber with perforations in the
bottom and adapted to receive the coal, a bottom channel leading to a receptacle
for the liquid produets helow said bottom, a heating casing arranged within the
chumler in position to be surrounded by the coal, and means for introducing a
heating medium into the casing.

451,458—.Vay §,1891, FREDERICK JOSIAH JONES. Apparatusfor making
coke, .

Claims the apparatus for coking coal by the passage through it of the gases of
combustion, such apparatus consisting in the combination of n gas producer, 2
central gy combustion chamber in communication with the producer end situ-
ated hetween duplicate sets of coking chambers, and of gas colleeting chanbers
placed at the other sides of the coking chambers, the walls separating the coking
chambors from the combpstion chamber on the one hand and the collecting
chamber on the other hand being perforated to glve passage to the gases, the two
coking chambers of each set having oppositely inclined floors, heating chambers
heneath the floors, and inclined ledges or shoulders at the upper part of the side
walls of the coking chambars,

456,08~ July 7, 1891, WILHELM TFTRITSCH. Coke oven.

Claims the improvement in coke ovens, which consists in a plurality of vertical
parallel coking chambers, & combustion chamber interposed between each two
coking chambers, an air heating flue arranged imunediately under the sole of the
combustion chambers and provided with a plurality of air escape ports of differ-
ent ares opening into the combustion chamber at different points, a damper for
the alr port of greatest nrea, and flues for the escape of thaproducts of combus-
tion interposed hetween the air heating flues immediately under the sole of the
Coking chambers and in communication with the combustion ehambers.

11,280—Tune 91, 1893. JOTMN ARTHUR YEADON AND WILLIAM ADGIE.
Relort furnace. i
Claims a retort Turnace, in combination with & retort revolubly mounted in the
farnaco, the interior of said retort being provided with stirrer blades tapering
or diminishing in height toward the discharge end of the retort.

499.40?—Febmry 28, 1893. GUSTAV HOFFMANN. Coke oven.

Claims in combination ovens having the combustion chambers under the same,
and shafte extending about them, canals nt the top of said shafts, regenerators
with air Passages lending therato, gas conduits leading from the ovens and ports
tonnesting the same with the canals and the passages, leading directly from the
egenerators to the canals and past the combustion chambers. .

RELATING TO COKE. 561

atio 68, —Tuly 4, 1898, FRANZ WESTERMANN. Regenerative cole oven.
Cluims in eombination, two series of coking chambers with theirindependent
combnstion passages, pipes for supplying gas therelo, two regenerators arranged
side by side and intermediute of the coking chwnbers and extending longitadi-
nally from end tovnd of the serivs, a series of condui ending from the regen-
vrators, respeetively, down between the separcied passages, anid haviog Jateral
brianches conneeting the condults with the passeges und the valves in thesaid Int-
eral branches. '

604,548—8eptember 5, 1898, THEODOR BAUER AND GEORG MENDHEFM.
Coke and carbonizing oven,

Claims the combinution of & series of parallel erbonizing chambers, combus«
tion chambers loeated near the tops of the carbonizing chambers und at the outer
ends of the same, air heating apparatus, passages leading from the tops of the
carbonizing chambers to the combustion chatnbers, pussages leading downward
from the combustion chambers near the outer ends of the earbonizing chumbers,
upward flues passing along the carbonizing chambers and flues placed in con-
nection with eaid upward tlues und conducting to the air heating apparatus;
said air heating apparatus Leing provided with vertical downtakes for the wasta
gases connieeted atl the bottom with the chimney, and also provided with uir pas-
sages arranged to compel air and gus to travel In substantiully opposite dizec-
tions, inlets for atmospherie air conuected to the bottoms of the air passages, und
flues connecting the tops of the air passages with the combustion chambers.

510,4#8—])ecember 12, 1868, MARTIN V. SMITIL. Ozen for the manufacture of
(ORE.

Clyims in combination with sn outer wall, an inferior oven within, a series of
vertical fles between the wall and oven and enciveling the Litter, an annular gus
flue arranged horizoutally in the upper part of the outer wall and in conneetion
with the vertical flues and o ¢eeond anvular horizontal flue for the air with pus-
suges therefrom to the vertical Hues, gas and nir supply pipes connecting with the
fines, o draft stack leading froan thes Bise and passiges from said verticul flucs to
said stack.

§11,9tp—January 2, 1804, ARCHIBALD ROBERT STRACITAN. Coke oven.

Claims in a coking oven having a chargingehute in its top and anexit flue com-
municating with said ehute, alsowith diving lue and with a series of flues benenth
the oven flor formed by the erneiform ehumber inclosed by walls connected to
the oven walls, said chamber being divided by a main partition eonnected to the
overt wall adjacent the said diving slue and extending near the opposite gide of the
oven and #tlso divided by a partition transverse to the main partition and termi-
nating at each end near the oven wall, sald flues bencath the floor ¢communieating
with an up-draft chimney flue, a part of said veries of subiloor flnes, next in the
course of esciping products 1o the coking chamber, buing situated adjacent 1o
others more remote irom said chamber 1o heut sald more remote and relatively
cooler flues by conduction through the intermedinte wulls and therehy quicken
the draft therein.

513,257 —January 28, 1894, THEODOR BAUER. Coke oven.

Claims in g coke oven plant, the combination of a series of horizontal retorts,
combustion chumbers locnted hetween the retorts at their outer ends and near
the tops of the same, o series of vertical flnmo flués on the sides of the retorts,
air hedting apparatus locuted beneath the retorts, channels for lewlding cold air
to and through the air heating apparatus, vertical hot air ilues between the lame
fluey connected with the cold air channels, horizontal ehambers hetween the
cambustion chambers, and communicating with the same and flues leading
from the flame flues to and through the gir heating apparates and from the latter
to the chimney.

516,184— March 13, 1824. FRANZ BRUNCE. Coke oven.

The object of this invention is to essentially inerease the efficioney of the wall
heating,  In ovens having double separated wall heating ehanue] systems ineacly
partition wall, and while the upper horizontal conuocting channels wera, up to
the present time, placed abave the top of the oven chamber, these channels are
by this inventor placed below the top on the sides. .

587872~ April 23,1895, CHARLES H. VANNIER. Colkeoven.

Claims a eoking oven having a dome-shaped top and flat bottom, g series of
struight horizontil flues urranged beneath the botiom and communicating, with
a comumnon transverse flue,a series of straight vertical fles in the rear walt, each
vertical flue having direct comunmication with two of gaid horizontal ilues, the
inclined flues leading from the tops of the vertical flues into the oven, and one or
more inclined ajr-passages leading into each vertiedl flue.

561,118—December 10, 1895, NILS KARL HERMAN EXELUND. Apparaius
jor manyfacturing coal powder from peat, et
Claims in a eoking apparatus for manufscturing coal powder of peat, sawdust,
and the like, the combination of o zigzag-shaped drying and coking conduit,
rovided with transport serews for moving the mass, 2 heating cannlextending
cneath and along said conduit, this canal conununicating below with o firepluce;
a compartment, forming a part of the condult and situuted at a distance from
one end of the sume, feeding rollers situated in the compurtment, and a damper
serving to regulate the feeding so 43 to muintain the compurtment filled with
the mass, wherehy the conduit is divided into two divistons, viz, one upper
division for the drying and one lower division for the coking.

568,07 4—September 22, 1858, FRANK L. 8LOCUM. Coke oren.

Claims o lopgitudinally extending coke oven having heating flues in the side
walls thereof and having the side walls between the eoking chambers and flues
formed of vertical slabs with horizontally and inwardly extending flanges above
and below the flues, and horizontal tiles forming Lilo plates between the vertical
slabs extending into the contral wall beyond the slabg,

368,015—September 23, 1895. FRANK L, SLOCUM, Coke oven,

CGlaims a bank of coke ovens having longitudinally extending eoking chambiers,
combustion and heating flues in the bottom and side wulls thereof, and @ series
of longitudinally extending waste producet flues and air heating Nues alternating
with edeh otherand fitling the space under the coke oven, o gas producer commu-
nieating with the combustion Hue of the coke oven, the bottom air heating fues

* of saicl scries leading to the gas producer, and the other air heating flues pissing

hetween the waste product ilues and opening into the combustion flue under the
coking chamber.

580,401—May 11, 1897, HUGO STINNES. Cokejurnace.

Consists in building up the coking chamber with heating flues at the bottom
and at the sides and in providing such air admitting and air heating flues that tha
Dbest utilization of the heating gasis obtained and that the Hues during the process
may be controlled and inspected, and {inully, that repairs in the most exposed
parts of the Interior of flues and distilling chamber may be made without disturh-
ing the neighboring parts in the Iurnuce and in the flues and without nocessitat-
ing the pulling down of other parts of the furnace.
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562 MANUFACTURES.

S07 487 ~July 19, 1898, LOUVIS T, ILIRT. Coling orven,

Claims a eoking oven comprising a retort, y series of substantiolty horizontal
flues arranged one ahove the other on apposite sibes of the retort ool extended
substuntiaily the lagth of the retort to formn o continnotss passuge for the beat
Iroan endd to epd of the retort, verticd Aues conununicating with sadid hurizum;@l
Hues at the opposite ends of the sunw, substuntislly horizontal flies conanuni-
cating with the end thies and extended below the sole of the Tetort toward its
center, und regeneritors cotmeeted 1o said sole-heuting ey,

015, 20%--Devember 18, 1888, ALVBERT H{USSENER AND LOUIS HOLBE

AND JOBEPH KIRBCIIFINK,  Horizuntal coke oren.

Cluime in horizontul coke ovens for rocovering by-products huving partition
walls between the coking elisavibers and « sepoorate svstem of zigrg flues at
either side of cach of they said eliubers, the combination of o duplex subsale
flus kuving esch of its wembers sepivately iond e pendent 1y cotmnmunicat g
with one of the sild lateral hae svsiess, vieh of thess members being connected
o one uptake of caelt sidie wall cavstery and of doseries of anxlinry adr clum-
nels Jying bhetweon the Jowest waste bont aes iy the Iowsst part of the fonnedia-
tiog of the oven, extending witte betloends thrauzh the front walls of the oveng—
one el of these channels Leading to the open air for the weeeption of cold air
aitd the other end comuumieating with the pipes for lewling the eated adr
{;’ the 1—7;154 supply—entering thy heating flues for the purpose of combustion

herewith,

2L 108 ey 2, 1803, ALBERT CAMPRELL.  Iud.
Claims an fwproved fael, consisting of eoke, the lumps or pieess of which have
smooth externud surfuces.

E27 fiad~June 13, 1880, JOVIN BOWING, Process of and apparatus for coking.

Claims the process of coking refrectory coal, which consists in placing the eoal
ina dinely divided and wel eondition inw clesed rotort, raising the temperatore
rapidiy wuti) the coking temperatun: is reacled, and maintaining the tempern-
ture of the conl without fuctuations until the coking is complete, and conducting
the giuses produesd during the coking of the conltothe eot to be fterwvardsacted
upon, toenrich it and,

A eoking oven providerd with & verticeal retart of metal. @ mnffie of nonheat-
econducting tnterial surronnding suid retors for protecting the same, Tt sopi-
ruted therefrom by an Dtervening aunalar spce, & cirenlar fne surrending
suld mafthe wnd passges Tor condacting the prodicts of combnstion to the flue,
the combined sectiomdl aron of sutd passages being oqual Lo the sectional area of
said flus, whereby fluctuations in the temperature of the retort and eontents are
provented.

C32, 110~ Aygust 26, 1509, TOUIS L ITIRD.  Coling eren.

Claims the combination with a eoking oven provided with a series of retorts
huving a series of henting flues, of generators located on substuntially the same
level as the eoking oven and provided with ontlet pipes or flues extendied on
[T sides of thi coking oven and commumieating with the heating flues,
aind Ipply pipes extended on opprisite sides of the coking oven and com-
municating with sald beating flues,

5‘,;,;,ﬁf/m’?»- Felruary 27, 1000. FRREDERIC W, C, SCHNIEWIND. Regenerative
cule aren.

Clatns in combination with @ bank of coke avens having regenerators for pre-
heatirgz the afr and to support combustion by the wisste heat of the furnaees
need for heating the ovens, g system of cooling flues situnted in the masonry
feneath the ovins and furnaeed, o colleeting fan for drowing air throngh said
Hues, and e discharge conduit from sadd fin conneeting with the air-supyly pipes
Tending to the repenerators,

Cofgs— My 13, 15 GUSTAV HILGENSTOCK.  Coke aren.

Claimms fn combimntion with @ werfes of horizantal externally hesited coke ovins
areanged side by side and having heating ues armanged in their partition walls
el diseleesing i 1t theeir ongds, e of puraliel tuuneds, of size suffi-
cient to permit the g re of g, srrinmed beneath the ovens and heating
flizes and eerallel with the ovens, gag condi runuing throngh und weeessiply
sitnated in suid tonneds amd o sorics of burner pipes extending from diflerest
points along the length of encltt of said conduits into the beating fues,

Q40488 — May 15, 1003, OTTOMAR RUPPERT. Frternally heated colie oven.
Cluimsg in combinntion with o series of horizental coke ovens arraneed to
reeeive Tieat throgh their walls und for the saving of bye-pradisets, two soparate
and relatively independent eombostion chumbers situgted one above the other
between the walls of adjacent ovens, sepanete air and supiplies entiTing vach
rannhustion churnber and a comuen e syetem also situated hotweon the adju-
eettt ovens connected with hut net passing through the combustion chambers,

aap s-July 17, 15033, ROBERTF, LAUCK. Rehrt furnace,

Cladms in 6 retort furnace, 0 oretort having its front end projecting throngh
the furnsce wall and comprising o casing heving un infet port near one end and
an outiet port i the ather, and provided with an internal enimb, a perforated
partition at the front end of the enmb wed fornaes, o noncond aetor of eat fillingz
the eustug forwarsd of the partition, and o shalt jearnaled in the easing and
extending throngh the §>.<Lrtiti(.11 and provided with u skeleton spiral conveyor,
the teoth of which pass between thosse of the eomb,

054 SOT—July 4, 1500, EVENCE COPPEE.  Coke oven,

The abjeet, of this invention is to provide an even in whieh the gases may he
introsdaeed into the dower parts thweeof and priveipaliv pmler the bottom of the
oven chambwr, S0 that the greatest Twat muy be pm:uium'vzl in these lewer parts
and the eat i the apper parts will uot De preat enoush to deeompose the light
oils whichi are evolved Trots the cond in the oven, 1t also eims to distribote the
inlets for the gases and air, 8o gs to luive oniform heat in the roiddle and at the
endds of the oven, and to provide sweany for dividing and controlling the draft in
the flues of the oven and 1o separatoly regalate the draft of the gakes and of the
eir fntrodueed at the frout wnd ab U ek of the oven jnto these flues, and
the inventor clafms g particulnr arrangement of ebubers, openings, and flaes.

G328~ A gt 83, 1000, JEANNOT W. KENEVEL. dpparatus for treating

ol and ores,

Claims in an apoaratus of the kod deseribed, the combination of 8 horizen-
tally arranged retort having means for charging aned discharging the sane, g
corghiption chamleer benmath the retort, o snbstantially vertical foe eommmi-
cating with the combustion chawber and grranged ot the side of the etort for
feating the sate, an elongated hopizontal flue oested adjecent soid retor, 2
combustion elanber and ¢rmnmicating by means of o retum Aue with said
vertical (ne, o steamn beating pipes i sald borizental fue, and conuection from
the gitme into the retort.

G004 Cdetaber 8, 2000, CHTISTOPHIER G, ATWATER.  Coling oven.
Clairns in ¢ cake oven, g coking spaee shinped like @ truncated wedge, hase
upward, horizontel fire brick passuges under ench other fitted 1o the sides of
suid wedge, 80 a5 to widen downward in proportion as the coking spiace nurrows
and burners for introdueing gas into said passages at intervals, '
663,688~December 11, 1000. TIRINRICH POETTER. Coke vven,
Claims the combinatlon of enke oven, heating chamber, partitions in the hogpe
ing chamber, nozeles in the top of chwnber ubove partitions, gos pipe commumni-
cating with the nozzles, means for supplying pus to both ends of pipe, wn gir
chamber ahove the oven, and air passages beside the nozzles and inelined townrd
ench other, so that the air and gas currents meet and comuingle above purtitions.

668,226— February 19,1901, FREDERIC W. C. SCHNIEWIND. Apparatus for
manufacturing gas.

Claims the combination with 1 muliiple series of earbonizing chambers and o
eotnion jits colleeting main receiving gas therefrom, of gas furnaces urrangd
1o heat the eurbonizing chionbers, w gas purifving plant connected to the come
men colleeting wain and u gas conduit leading from the purifying plunt to the
gas fnrnaees and inclosing the gas eollecting main aforesaid, whereby the gas
comging from the carbonizing ehambirs 1s cooled in the collecting nkuin, then
purified, then reheated, and then burned in the furnaces.

€68, 100~ February 19, 1901, PORT B. ELKINS. Coking furnace.

Cleims o enking furnace of heating walls snitably spaced with reforence to the
formation of coking chambers lwtwo(‘n‘ml_]m'(-ut walls, each wull for its entire
length, or approxinutely so, being provided with two series of vertieal flues gnd
with twa horizontal flues, exch connceted with the apper ends of one series of
vertical fiues, and two comhbustion chaobers, each connected to the lower ends
of une-half, more or less, of both series of vertic

enl flues,
678,928 Muy 1, 1501, FREDERIC WILLTAM CHARLES SCHNIEWIND.

Regenerative coke oven.

Claims a series of coke nvens with heating fiues situated between ndjnent
ovens built up of musonry supported above the ground on metal ealumns in
combinution with g pair of regenerators connceted with the heating flues of 1he
ovens, said regenerators heing situated beneath the ovens and supported vn
the grenmd independently of the columns.

GO T4 August 6, 1001, LOUIS J. HIRT. Coke oven,

Cluimg in o coking oven, the eombinantion with a vertieally arranged nven pro-
vided with vertieally arranged purtition walls separating ihe said oven inie a
series of ehambers which enmmunicate ot their upper l?!l(f’s with o common pms-
sage extended neross the tops of suid chambers, a fuel inlet for said chambwers,
and a coke outlet for suid chiambers nt their lower ends, substantinlly horizontal
superimposed flues in the opposite side walls of said oven connected ot their oppo-
sitn ends 10 form a continuous passuge, which communicates with the atines-
phere at the lower end of sald passage, o gos inlet communieating with the said
flues at an intermediate point and with the gas outlet for sqid oven, and meuns
to control the communiciation of said gas inlet with said gas outlet.

682,44 1—September 10, 1904, SAMUEIL T. WELLMAN AND CHARLES H.
WELLMAN. Coke oven.

This invention is based upon the discovery that magnesite or earbonate of
magnesia (caleined) made into bricks has a very much higher conduetivity ssn
currier of heat than either elay or siliew bricks, having on an average ahout twice
the comdnetivity of either of the latter, This would be a particularly desirable
material from whieh to form the walls of retort coke ovens; but, unfortunately,
these hricks when heated to a high temperatare have little strength, will not
carry mueh welght, and under the influence of high temperatnre are apt to shrink
considerably.  Conscquently, if the inner walls of the ovens were formidd entirely
of this material, the oven wonld soon get out of shape, the gases would ey
through the walls, and in a short time the ovens wonld be of such shape that they
conld ot be used at all. ‘P'o obiviate the ohjeetions due to its shrinkuge and
inferior strength when heated, bricks made of magnesite or nugmesia 4re en-
ployed in conjunetion with elay or silica bricks, or brieks formed of ¢ mixture of
Juirgnesite or magnesia with elay or silica are used.
205,446Tuly 22, 1502, MATHEW E. ROTUBERG. Coke oven.

Claims in ndjacent eoking ovens, o hollow longitudinal wall separating the
oven ehambhers, and ongitidinal deflecting portitions forming heating or con
Tmstion flues in the cavity or chamber of said wull, und a vertical hot-uir flus
at the onter ends of said eombustion flues, the inner wall of which air flue is
pierced for passage of air to the combustion flues.

711,.208—0ctaher 14, 1902, JOON F. WILCOX AND DIETRICH E. WAG-
ENEUW., Retort cokeoven.

Cluims the combination of by-product retort coking oveng heated hy gas in
thie presence of heated air, # hot-air intake flie extending transversely ahove tha
ovens and provided with lateral ranches lying over the ovens, and combustion
chigrabers contignous to the upper part of the oven, whoreby the expansion due
to heat in the fiue and chamber may take place without injury to the retorts.

718,00 —~January 6, 1003. MATHEW E, ROTHBERG. Coke oven.

In adjacent coke ovens, a hollow bottom, parfitions in the cavity of said bot-
tom and forming transverse reverting combstion flues, o hollow wall sepurnting
the oven chambers, a transverse partition dividing the eavity of said wall into
two compartments, partitions forming longitndingl reverting combustion flues
in gaid eemupartments, & reverting hot-gir flue leading to said transverse flues, &
orizontal draft flue, o hot-air chamber surronnding said draft flue, o hot-uir
{»i pue comumunicating with said reverting hot-uir flue, and with aaid hot-alr cham-

wr, stid longitndinal eomhustion flues communicating at one end thereof with
said transverse flues, and at the other end thereof with the draft fiue.

780,07 1— Felruary 17, 1508, MATHEW E. ROTIIBERG. Coke oven.

Claims in adjacent open-ond eoking ovens, o hollow longitudingd wall separat-
ing the oven chambers, longitudinil defleeting partitions forming reverting
combmstion flues in the eavity or chamber of snid wall, alternate purtiticns
having openings therethirough lorming short-cireniting passages (ronpm‘ting geid
fines, aind provided with sliding valves, the aven wall having an opening adjaecnt
to each such valve, and plugs for closing such openings.
795748~ April 91, 1908, EDWIN A. MOORE., Foundation or substructure foF

cake oven. :

Clais o foundation or substracture for coke ovens, comprising o floar, gix ‘}"79’
and joists of metal embedded in conerete, and eolumns of concrete, in eamii-
nation with metatlic tie rods between the girders and the columns.
WENh—April 21, 1903. EDWIN A. MOORE.  Means for protecting roke otk

Claims n eoke oven having its sides ineased in metallie st’(ftif'nﬁ,PI'O““‘,"}
with re s ir the rear sides thereof, and heat-noneondueting materinl in sl
THOEES0S,

vty 2 v,



DIGEST OF PATENTS

181,088—Tune 16, 1503. MAHLON UDPDIKE. Retort coke oven.

Cluims in a0 apparatus of the kind deseribed, a closed retort provided with
means for conducting the gases and vapors therefrom and monns for cho reing
and discharging the same, and ‘huvl‘ng side walls composed of seetional flue-
tiling, the openings Lhmugh wh'u,h form opposxmly arranged continuous serpen-
tine flues for conducting the products of combustlon in close proximity to the
retort, & main flue conneeting with the inner ends of said flues, and a contbustion
chamber connecting with the outer ends of the same, in combination with a
burner arranged in said combustion chamber and eonstructed to drive the prod-
uets of combustion into and through said flues.

791,950—June 23, 1903. JOHN A. POTTER. Coke oven and gns producer.

(laims a coke and gas producer of vertical stack form urranged to contain
vertical clmrgl.;c. reguncm_tlverﬂucs uronnq 11_;3 lower portion having gaseous mlets
and areanged o heat sald gases, & gas offtake at the upper end of the producer
snd mechanism at the bottom of the producer arranged to shear off and dischirge
successive portions of the charge.

738,018—September 15, 1903. IIEINRICH KOPPERS. Regenerative coke oven.

Claima improvement in regencrativo coke ovens comprising, in combination
with the usual coking chambers and the heating flues, gas regenerators and air
regenerators below said coking chambers and heating Afues, gas distributing
charmels below the bottom of the heating {lues, air dlsml_mtmg channels helow
the ovens and with which the air vegenerators communicate, covering arches
ahove the heating flues, vertical borings in the hottom of the heating fines pliced

rpendicularly Delow the openings in the covering arches of the heating flues,
said vertical horings communieating with the gas distributing channels, remov-
ahle nozzles in said borings, recesses in the side walls-of the heating flues close
1o the bottom of the same, horizontal borings in the side walls of the air channels
connecting the same with the recesses in the side walls of the heating flues, noz-
Jles in said horizontal borings, openings in the top wall of tho oven above the
gas channels at the upper end of the heating flues and removable cover plates
Glosing said openings in the top wall of the oven.

758,145—February 23, 1904, HEINRICH KOPPERS. Coke oven.

(‘laims & coke gven comprising in eombination with the usual coking chambers
and tho heating flues, provided with nozzles at the bottom for the admission of a
vertically ascending gas column, inclined channels connecting the air conduits
with the base part of the heating flues, the inclination being out of line with the
ascending gas column in order to leave it undisturbed and to cireulate around it,

15}, 450—March 15, 1904 ANTHONY C, KLOMAN. Retort for making gas and

coke. .

Claims & coke retort chamber having means for applying heat theroto, said
chamber having & bottom inclined in both directions from g middle angular ridge
and diseharge openings at the ends of said inclined bottoms, the tops of said
openings extending to & level above the ridge, and doors closing said dizcharge
openings. .

161,780—June 7, 1904, CARL SCHROETTER. Coke oven.

This invention relates to im{)yovemeuts in. coke ovens of that general type
wharein the oven comprises within a single external housing or casing a series of
similarly arranged and equipped retorts adapted to treat independent quantities
of enal supplied thereto, the several retorts being adapted to effect the coking
getion solely through the application of external heat, the coking action not
being dependent upon heat furnished by combustion within the retorts; and,

The inventor claims in a coke rotort of the charactoer specified the top and side
walls whereof are foxmed with an intermediate checkerwork through which the
burning fuel and hot products of combustion are circulated, the combination with
acombustion chamber directly hencath the sole of the rotort, of means lor intro-
dueing fuel with aiy under pressure to support combustion directly into the com-
bustion chamber and other means for introducing fuel with air under pressare to
support combustion directly into the checkerwork of the side walls.

766,898~August 9, 1904, HEINRICH POETTER. Horizonial coke oven,

According to this Invention the heating gases are conducted simultaneously
from both oven erowns below on each side by a lateral piping and two branched-
off gus ripes or more into two or several gas dividing ports, which are disposed
below each other, so as to be mutually quite independent, ¥rom said gas divid-
ing ports the heating gases pass through vertical nozzles in the heating or com-
bustion ports, in which they become mixed with strongly heated air and are then
burhed, whereby sald gases during their ascension heat onc-fourth or less of the
oven wall. Owing to this division or distribution of the heating gases into two
or several spaces which are completely separated or independent Irom each other,
the result is obtained that said gases flow out from all npzzles with the same pres-
suré, so that all the combustion ports are uniformly heated.

169,531—8eplember 6, 1904, EWALD BREMER. Quen for coking peat with
recovery of by-products.

Claims &n oven for coking peat, comprising a vertieally disposed ratort, a pre-
liminary drier on the upper end of the retort, adapted to dischatge itscontents into
the retort, a cooling or condensing box at the lower end of the said retort, for
recelving the coked peat from the retort, a vertieally arranged collecting cham-
ber in the wall of the retort and in communication therewith, for collecting the
fases arlsing in the retort, a gas receiver communieating with the upper end of
the caliceting chamber, and a combustion chamber in the wall of the retort for
birrning the suid gases after they aro regencrated and mixed with air.

M0,151—September 13, 1904, THEODOR BAURR. Cake aven.

Claims in a battery of adjacent cole ovens, the combination with a plurality of
vens, of 4 plurality of heating chambars, two on both sides of each oven, each
livided by partitions into a plurality of groups of vertical flues, a glumhty of
Ur-heating chambers, one between two adjacent heating chambers and obe on the
#de of the external heating ehambers of the end ovens, each divided by pariitions
4o o plurality of groups of vertieal channels which communicate with the atnios-
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phere by openings and with the fines ¢! the adjacent heating chambers by holes,
three main mixing channels placed in the longitudinal dircetion of the hattery
ahove the ovens and the heating churnbers and contmunicating therewith, means
for elosing and opening the three main mixing channels to the ovens and thelest-
ing chambers, means for urhitrarily exhausting the gases from the ovens, & ¢on-
densing apparatus for purifying the exhausted gases, three tlibes with brunches
for condueting a part of the purified gases from the condensing apparatus to the
threr main mixing channels, o stegin sourep, meuns for injecting the purified
gases from the branches of the three tubes by means of steam from the steam
soureeinto the three main mixing chaunels, w pluvality of hosizontal heating fines,
one teneath each oven and divided by one partition info hulves which communi=
cate with the last flues of the adjaceidt vertical heating chambers by slots, o plu-
rality of horizontal cooling channels, one beneath each horizontul heating flue
and divided by partitions ito severul parts which conmmumicate by holes with
one ad jueent eir-heating chawber for preliminarily beating the air, two main col-
leeting flues placed along the two longitudinal Iattery =ides and leading to hoil-
ers or the like and to a chimmey, a plurality of dezcending flues connedting the
hul'}zontul heating flues with the main collecting flnes, u plurality of communi-
eating channels conneeting the threr main mixing channels with each other, o
Dluridity of deseending chinnels vonnecting the connniuicating chiannels with
the two main collecting flues, and means for regriluting the escape of any excess
of gises or mixture fror the wain mixing channels to the main collecting fues.
182, 2480-~February 14, 1905, CLYDE & MASON.  Eetort coke oven.

Cliims in a retort coking oven, the combiugtion of a series of horizontal retort
ovens, combustion chambers below the same, vertieal heating flues arranged
Letween udjacent ovens and communicating at their lower ends with the combus-
tion ehambers, and o plurnlity of horizontal ues hetween udjaeent ovens, one of
sajd lnes communieating with the upper eids of the vertical flues and another of
said flues extending fronn side to side of the series of ovens, the wall or walls sepi~
Tating sald horizoutul fues being provided with openings for equalizing the flow
of the gases,

793,%00—JTune 27, 1905,
material,

Clalms a furnace for coking peat and the like having an upright retort of oval or
elonguted forn in cross seciion and superposed partitions arranged neer to the
end walls in the interior of 1he retort, cuch partition being situsted nearer to the
end wall of the retort thun the one above it, in such o manoer that openings are
formed between the partitions.
794,062~ Tuly 11, 19005, EVENCE COPPEE., Coke oven.

Claims in eombination with u series of horizautal externally heated coke ovens,
whicli ean be worked with or without recovery of by-products, and baving walls
constructed similurly in the front and rear of the ovens, gas return pussuges
beneath the ovens distritating the mixture of gas and air arriving from the walls
of two contigunusg ovens, in variabla and adjustablde proportions uccording to the
necessities of the working, one part under the floor of one of sald ovens and the
other part under the floor of the neighboring oven.

70003 —August 22, 1905. FRANZ PALLENBERG AND FRIEDRICH WIL-

HELM SANDMANN., Coking oven.

Claims in a coking oven the combination of vertical flues, gas distritauting chan-
nels bencath the suid flues, jots for feeding gas to the said Ques, passages parallel
to the gas distributing chunnels, means adjustable from said F ges far intro-
dueing nir into the flues, openings connecting the said flues and passages and ren-
dering the suid jets aceessible, and means Ior ¢losing the said openings.

708,080—August 28, 1905, GUSTAV WOLTERS. Coking jurnace.

Claims in acoking oven, having a series of alternately operated regenerators and
alternately operated gas feeds, the combination of & series of chambers formed in
the oven walls and means for alternately feeding Uve gas and air to certain of these
chambers in each wall, means for feeding the guses of combustion to the interme-
diate chambers of the same wall, to which said chambers the live gas was not fed,
and means for simultaneously withdrawing waste gas from the lntter chambers
and vice versa.

804,053—November 7, 1905. MATHEW E. ROTHBERG. C(Coke oven.

Claims & coiting oven having in combination a series of adjacent coking cham-
hers, reverting heating flues in the side walls of the coking chambers, a transverse
stack draft flne in the foundation at one end of said heuting flues, vervieal off-pas
flues conneeting said stack draft flue with said heating flues, o transverse air sup-
ply fluein the foundation parallel to said stack draft flue and at the othoer end of
8aid hewting flues, and combustion chambers under the ovens and having connec~
tion with eald air supply flue.

804,054—November 7, 1905, MATHEW E. ROTHBERG. Cokeoven.

Cinims in double front coke ovens, the combination of hollow longitudinal walls
having each a median transverse partition, a set of vertical updraft heating flues
and a set of vertical downdraft heating flues upon euch side of said partition and
extending from front to middle of the ovens, a chamber above each donble set of
said heating flues and into which they open, said echamber extendimg from front to -
middle of the ovens, combustion ¢chambersunder the o vens having communication
with said updraft heating flues, & common central off-gas fine in the fToundation
having connection with the downdraft heating ues, und air passagesin the foun-
dation having connection with siid eombustion chambers.

807,530—~December 19, 1905, VINCENT G. APPLE. Coke and gas plant.

Claims 8 eoke and gasplant comprising two batteries of retorts arranged side by
side in Interal alignment, a souree of power supply arranged in the space hetween
sald batteries,  source of material supply, and means eomprising n single con-
tinuously operablo equipment of transier deviees extending laterally of the retort
battering and said souree of material supply for constantly eonveying materinl 1o
the retort, and operating connections between said transfer devices aid the source
of power.

MARTIN ZIEGLER. Niln jor coking peat or similar
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PETROLEUM REFINING.

By Cuarces E. MunroE, Professor of Chemistry, George Washington University, Expert Special Agent.

This report deals with those manufacturing estab- | and 1900 this industry was treated as manufacturing,
lishments in which a variety of marketable products

- and it was so considered at the census of 1805, It has
are produced by the treatment of crude petroleum. | been the endeavor to prepare the schedules of inquiry
Establishments which purchase refined or partly re- | and to compile the tables of results in such a manner
fined petroleum products and mix or compound them | that the data for each census are comparable with
with vegetable, animal, or mineral oils, or other sub- | those for the one preceding.
stances, in order to produce a special composition are Table 1 presents the general statisties for the estah-
not included in this category. Statistics of this indus- | lishments engaged actively in petroleum refining at the
try were first collected in 1880 and were treated in a | censuses from 1880 to 1905, with the amount and per
special report, but they were not then included in the

cent of inerease in each item for the several periods
Report on Manufactures. At the censuses of 1890 | considered.

TasLe 1. —COMPARATIVE SUMMARY, WITH AMOUNT AND PER CENT OF INCREASE: 1880 TO 1905.

CENSUS. { INCREASE, ‘ PER CENT QF INCREASE.
] w0t | 186 (1900 | 1890 | 1880 | 1590 | 1880
1905 .| 1900 1890 ! 1880 {l e | Miere | oandeto g, oo fge | to | o

1

q\i

N‘umher of establishments. . . 98 167 204 b 31
.'$136,280,541 | $05,327,802 1$77,416,206 | §27,325,746 240,952,640 'S

,074 ! 77
[TTLLER ¢ (- SO, Sl 82 7”4 065 | 81, 811 4{}0 $312, 665
Wage-carners, average number. ... lﬂ, 70 571

TOtil WOZEE v ueeroneneennn 89,089,367 $6, 717 ()37
Men 16 years and over. 16, 250 935
89, Sdl,l§4 $6, 073 (;’0

WageS e vereneennnnnns
Women 16 yoars and over.

WHESS .o ern oo et s, 570
Children under 10 years. R 432 198
Wages. . ...o.oiiia. R $131,120 227, 888

081,
Miscellancous expenses, . %),297,-.108 33,330,8 1| %2, ()'( 28
Cost of muterials used . £139,387,21s |3102,859,341 (867, 918,793 234,

101
Value of products........ ...!slld,UUd 320 18123,929,384 Sba,OOl’!‘iB \084.&,.00,.41‘5

1 Exclusive of 2 idle establishmoents, with aggregutoe capital amounting to §30,000.

2 Wxelusive of 7 idle establishments, with aggregate capital amounting to $423.505.

3 Decrease.

4 Ineludes pr LPmetors and firm members, with their salaries; nunber only reported in 1900 and 1905, hut nor inchuded in this table,
¢ Not reporte

& Does not include the value of packages made at the refinery.

The term “ capital”’ as used in Table 1 refers only to , TaBLe 2.—Numder of active refinerics, by states: 1880 to 1003,
the sum invested in lands, buildings, machinery, tools, | == = ‘ e
and implements, and the funds requn'ed to carry on the STATE. 1905 | 1800 | 1500 | 180
busi ' ital stock. - |

USHlQSS, and does not include CiL])ltiLl stock United States. oo iiaiaiieas | 104 E 75 ‘ 105 §0

The various classes of wage-earners were divided as Caltfornis ’
follows in 1905: Men, 96.9 per cent; women, five- %X}ﬁ'ﬁ,’{f"lw.:::: """"""""""""""""
tenths of 1 per cent; children, 2.6 per cent. In 1900 | Kinwms ...
the proportions were 97.8 per cent for men, six-tenths | Louisiunl
of 1 per cent for women, and 1.6 per cent for children;
while in 1890 they were 95.5 per cent for men, less | M

- New Jerse
than one-tenth of 1 per cent for women, and 4.5 per New Yor
cent for children. Penmsylvinia. .. 0

Texas, .

Table 2 shows, by states, the number of refineries in | West Vitgitii. oooooveoee oo
operation at each census from 1880 to 1905. o

45254 —wmri 1908—-pr 4—08——38
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The total number of refineries shown in Table 2
differs from the total number of establishments shown
for the same census in Table 1. This difference is due
to the fact that when two or more refineries in the
same city or county are operated by one corporation,
firm, or individual, they are considered by the Bureau
of the Census as one establishment. The total number
of refineries in operation at the different censuses has
fluctuated, the number in 1905 being 29, or 38.7 per
cent, greater than in 1000; 2, or 1.9 per cent, less than
in 1890; and 15, or 16.9 per cent, greater than in 1880.

In 1905 there were 104 refineries distributed among
13 states; in 1900, 75 refineries in 12 states; in 1890,
106 refineries in 9 states; and in 1880, 89 refineries in
9 states. In 1905 Louisiana and Wyoming were
added to the list of states in which petroleum is re-
fined. In 4 states—California, Ohio, Pennsylvania,

Tanvre 3
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and Texas—the number of refineries in operation in
1905 was greater than in 1900. No refinery was re-
ported in 1905 for Michigan, where 1 was in operation
n 1900.

Pennsylvania ranked first in the number of refineries
in 1905, a position which this state has held sinece 1880,
when the statistics of this industry were first collected

“alifornia, for which statistics were first reported in
1890, ranked second in 1905, displacing Ohio and New
York, which jointly held this rank in 1900. Ohio wag
third, New York fourth, Texas fifth, and New Jersey
sixth. -In none of the other states were more than 2
refineries in operation in 1905.

Table 3 gives,for the censuses from 1890 to 1905, the
details of the capital for the active establishments in
the United States, with the amount and per cent of
increase; also the number of stills.

8.—CAPITAL, WITH AMOUNT AND PER CENT OF INCREASE: 1890 TO 1905.
5‘ CENSUS. H INCREASE. l PER CENT OF INCREASE,
|
[ i
l \\ 1900 l ]890 1890
1905 1500 | 1840 1800 to 1905 890 to 1905 to to
1 1 l 1905 190.) 1900
,,,,,,, S !
Number of establishments. ... . .o oo a8 167 294 31 4 46,3 4.3 8287
Numberof stills._............ .. 1,007 1,774 1,275 133 632 7.5 40,6 30.1
Capital... . £136, 280, 541 $95, 327,802 877,416,206 $40, 052, 449 .‘5)% 8(»4,24.: 43.0 76.0 23,1
Land.. 10,221,401 $8, 160, (132 87,886, 668 82,055, 369 334, 733 20,2 20.6 3.5
Bulltlmga. %(n, 502, 182 20,403, 004 $2, 837, 187 3, 37H 44. 4 46, 6 1. 5
Machinery, to 14 £39, 565, 480 $20, 837,038 $13, G"\S 418 $32 .‘(h, 769 34.5 | 1465.4 8.4
Cash and sundrie: $41, OM, 289 $42, 288,506 §22, 351 06756 821 157,368 54. 4 50.0 328

1T xelusive of 2

8 Doprouse,

Some fluctuation is shown in the number of estah-
lishments and in the amount of capital represented by
the item ‘‘cash and sundries.” KEvery other item
in the table shows a steady increase.

Table 4 shows the per cent distribution of capital.

TanrLe ¢.—Per cont distribation of capital: 1890 to 1903,

Land

Machinery, tools
Cesh and sunidrie

idle pstablishments, with aggregate eapital amounting to $90,000.
isive of 7 idle establishments, with aggregate capital emounting to S«Qi 508,

The proportion of the capital invested in Iand
has decreased steadily. The proportion invested in
buildings has decreased since 1890, but was nearly
constant at the last two censuses. The proportion
invested in machinery, tools, and implements has
fluctuated, but was larger in 1905 than in 1890. The
proportion of the capital credited to cash and sun-
dries constituted the largest item at each census. It
has fluctuated from census to census, but was smaller
in 1905 than in 1890,

Table 5 shows the kind, quantity, and cost of the
materials used for each census from 1880 to 1905,
with the amount and per cent of increase.
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Tasre 5.—MATERTALS USED, WITH AMOUNT AND PER CENT OT INCREASE: 1880 TO 1905,
CENSUS. i INCREASE, ‘\' PER CENT OF INCREASE.
L )
X i 1900 1840 1850 1900 1896 ‘ 1850 | 1800 | 1880
1900 1890 1850 | tn Lo 10 ! th oo | to | 1
! 1905 1905 1905 11905 | 1005 - 1905 | 1900 | 1590
—e | W ! !E * | )
; i i
Matcrinés lls%d'ﬁolt;?il oSt vue.nan... 8130,387,213 102,839, 341 'S67,018,725 §34,000,101 | ! 2104, 955,112 1] 2.5 | wial wus31 5L4 041
ude petroleum: : ; i i R, U At S8 G g al
CluQulg,ntitY (barrels of 42 gal- ‘ o
T DO 0,98 62,011,005 | 80,602,620 | 17,417,455 || 14,971,557 0 565, 4017 |l
D08 s amasememe oo eeeeennn SIOT. 87,091 | S50, 4200207 'S44,570.783 516,340,551 507, 03 e st | 5
Fu;z{. v e : g{, }]39; ;;1’ 5 Si, 810,005 |82, 610, 4 €3, 830), 12
S J R LR 5, TR G, - o ot
ﬁfufr;ls, ¢ases, and tin cans (pur- T $1L,206,300 1 - %, 843 | o !
NASE) e esr e 82,930, 805 98,888,572 | 81,540,056 | S82, 505,

Coopers’, carpenters
ners’ yuaterials

Mill supplics !
All other 1 307,583 | 8168, 687
Froight O] &)

88,220,028 .

i
|
i

1Includes 83,068 for rent of power and heat.
2 Decroase.

The total cost and quantity of crude petroleum used
gt each census has increased steadily, though notin the
same proportion for each. The increase in cost for
1800 over 1880 was $28,539,202; for 1900 over 1890,
$35,544,424; and for 1905 over 1900, $27,062,884.
The increase in quantity for 1890 over 1880 was
13,245,174 barrels; for 1900 over 1890, 21,348,376
barrels; and for 1905 over 10900, 14,971,857 barrels.
While in commerce crude petroleum is measured by
barrels of 42 United States (Winchester) gallons, re-
fined petroleum is measured by barrels of 50 United
States gallons.?

Under the term ‘“acids,” as used in Table 5, were
included at each census a number of different chem-
ical substances. In 1905 the term included sulphurie
acid, alkali, sulphur, and pyrites; in 1900, acids, alka-
lies, and sulphur; in 1890, sulphuric and all other
aeids; and in 1880, sulphurie acid, hydrochlorie acid,
and sulphur.  In 1905 the quantity of sulphuric acid
used in refining the crude petroleum was reported in
two items—162,152 short tons were purchased and
49,379 short tons were produced in the refineries and
consumed in refining. In all, 211,531 tons, or
423,062,000 pounds, were used. In 1890, 95916
tons, or 191,832,000 pounds, were used; and in 1880,
45,820 tons, or 91,640,000 pounds. No separate re-
turns were secured for this item at the census of
1900. The quantity of sulphuric acid used in refin-
ing in 1905 was 115,615 tons, or 120.5 per cent,
greater than in 1890, and 165,711 tons, or 361.7 per
cent, greater than in 1880. In 1905, 1 pound of sul-
phuric acid was used to 6.6 gallons of crude petro-
leum; in 1890, 1 pound to 6.7 gallons; and in 1850,
1 pound to 8 gallonms.

In the case of many of the returns the cost of
frﬁight is included in the cost given for the separate
ltems of materials used. '

Asa gallon of the crude petroleum found in the United States
varieg I weight from 6.41 to 7.83 pounds, the oil in a barrel varies
from 269,22 (0 328,86 pounds.

8 Not veparted sepnrately,
S Inelncdes $197, 2

S i ! ! i 1

27205, the valiue of residuum and nephtha used as materials,

At each census the cost of the erude petroleum has
! formed the largest proportion of the total cost of ma-
terials used, although in 1880 it exceeded that for con-
tainers by only 1.1 per cent. In 1880 it formed 46.7
per cent of the total cost; in 1890, 66.1 per cent; and
in 1900, 78.2 per cent; but in 1905 it fell to 77.1 per
cent.  The cost of containers, as set forth in Table 5,

such as barrels, tin eans, and cases; and second, the
coopers’, carpenters’, and tinners’ materials, from
which containers are manufactured within the estab-
lishments. Evidently the final cost of the containers
made from the lust enumerated materials would be
greater by the cost of the labor, fuel, and the like ex-
pended upon them. These items of cost appear in
totals in their assigned places in Table 1 and Table
5. There is no information at command which per-
mits of their being apportioned to their several duties,

The proportion which the cost of fuel formed of the
total cost of materials used at the different censuses
was: In 1880, 3.8 per cent; in 1890, 3.3 per cent; in
1900, 3 per cent; and in 1005, 3.7 per cent—the aver-
age for the four censuses heing 3.4 per cent. The pro-
portion of acids decreased from 3.4 per cent in 1880 to
1.6 per cent in 1900. The proportion of “all other
materials”” increased steadily from five-tenths of 1 per
cent in 1880 to 4.1 per cent in 1905,

The combined amount of the total cost of materials
usedd and total wages was: At the census of 1880,
$30,380,673;0f 1890, 73,791,190 ;0f 1900, $109,576,428 ;
and of 1905, $149,376,580. The proportion which the
cost of the crude petroleurmn used bore to this com-
bined total was: At the census of 1880, 41.5 per cent;
of 1890, 60.8 per cent; of 1900, 73.4 per cent; and of
1905, 72 per cent. The proportion which the total
wages bore to this combined total was: At the census

of 1880, 11.1 per cent; of 1890, 8 per cent; of 1900, 6.1
per cent; and of 1905, 6.7 per eent. -~

Table 6 presents statisties concerning the equipment
of plants by states in 1890, 1900, and 1905.
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Tanpne G.—TQUIPMENT OF PLANT, BY STATES: 1890 TO 1905.

l ‘ — =
. BUILLANGS, ‘ I'OWER. BTORAGE TANEg)
g . e
Stilla. ‘l 1 | Engines,
\ S — i & Pumps,

STATE. Census,| Pin - | T | L Chilling | rpey g Llee- | cte., |[Fresses.! pop .
[Cooper| 0T i Heated i Agitu-© honses om tric and crade | For re-
| shops. | g?knum | Heated by 80\ qroaged LOTS: for_ l i}g‘f“?‘r ‘ g’l"lg mo- | allied pvt‘;o(i fingd -
( shops. 1 e ) per- iby fire. : Immﬂm-i % | Steam. gaso- tors. | equip- ey, | trolew,

\ I stesiin, | heuted Y : | fine. ments,
} steg. \ ; il
! . [ ,._} I |
i i | 1
United $tates ..., L1005 L 64 17| o8 15] L6} 8% 67 | 40,897 | 1,072 571 224 41 31 el s
L1000 | 43 1 207 2 1,458 l 327 48 37,052 864 28 69| 2104 510 257 2 (0
LT ) 00 217 61| wo7] 308 00 32| 65| O ® ® 767 || e g
AAAAAA - & == ' S o e
Californin4....... R l | 11 2 14 [eanannse o2 47 1 1,323 25 1 6 15 | 2 4 e
‘ E 2 1 9 &) =2 7 1 "180 4 I eceneeee 20 2 o i
New Jersey..eeenoonnns ‘ 1905 | 5 5 3, R R - 3 w0800 172 1 Bl leeen.. a 27 m
1000 9 4 2 | g sm] o4 10 12,048 191 4.ieunnn 27 120 12 a2 a7
1500 4 1 T . 188 | 52 [} 086 | 20 | 86 92 75
(0) T, 1905 7 1 a2 1) sl a2 8 1,406 | 140 5 2 5 41 2 o
L1900 5 1 a 1) 188 &3 g 2, 138 PN SO IR 54 g &
] 1RG0 4 2 i 34 17 163 : HEY [} l 8, 47 L3 S Y . 174 o8 17
Pennsylvania........... | 1005 30 3 112 4 400 1 48 13,‘:!(18 311 4(_') o0 21 124 131 1,101
Loanon | 25 2 I 8 414 i 21 13,328 470 25 5 245 208 ) 152 L1
| 1800 12 3 81 36 305 | i | T 8,223 1 PP PO SRS 133 161 | "0
i | . |
All other statesd, .. .....] 1605 1u Gl 01 10 605 1 103 7 19,681 424 4 1) { 8] 1,11
1000 7 5 101 3 830 | a0 8 9,005 204 2 ‘ 123 40! o7
1500 1 1-1‘ 74 ’ 3 241 102 10 } 11,025 | 08 foeeneei]eennnnns | PR 374\ 81 1 &7
i : | ! !

1 Not intended to cover tauks nsed in marketing the products, though possibly some such are included.

2 Ineludes 1 refrigerating machine.
8 Not. reportid separateiv,
4 Inn 1800 ineluded in - ad) other states.”

s Inelides establishments distributed as follows: 1005—Colorado, 2; Indiana, 1; Kangas, 1; Louisiana, 1; Maryland, 1; New Yorl, 5; Texas, 7; West Virginia, 1;

Wyoming, 1; HW0G-—~Colorado, 2; Indiang, 1, Kunsus, 1, Muryland, 1; Michigun, 1;
fand, % Massuchuscetts, 1 New York, %, West Virginia, 4.

The total number of engines of all kinds in 1905 was
ereater than in 1900 by 237, or 26.6 per cent, and
greater than in 1890 by 584, or 107.2 per cent. The
casoline engines in 1905 constituted 5 per cent” of
the total number of engines and in 1900, 3.1 per cent.
The number of electric motors reported in 1905 was

New York, 4; Texas, 1} West Virginia, 1; 1890—Cuiifornia, ¥; Colorado, 2; Mary-

greater than in 1900 by 155, or 224.6 per cent, while
the number of pumps and related machines was less
by 153, or 78.8 per cent.

Table 7 shows the details of the industry, as to the
kind, quantity, and value of products, and the average
price per barrel for each census from 1880 to 1905

TanLe T.—PRODUCTS, BY KIND, QUANTITY, AND VALUE: 1880 TO 1905.

: . -
| 1505 g‘ 1900 1890 g 1880
| .
FRODUCT .;M : v l ;3 | } J | '
0L . i . ! i . i AT
Wuamberof| | Average & o ymhery of | AVEFABE | Numbor of | Average llaapper of|  Averuge
AR vt Value.  valueper: * IO Value,  [valoe per] YR | Valued jvalue per - \ Valued valueger
hurrels. ‘] i Darrek. | barrels. l burrgl. Dbarrels. } ])ﬂl’l"(lfl. 1 barrels. E brrel,
| | I —
- | —
Barning oils. ..ol B 31,266,013 882,244,001 82, 63 | 16,967,507 {847,842, 537 82,82 1| 11,002, 249 (836, 834, 613 8. ’v
Residunumi, ....... Joa 396, 615 058, 465 115 1 1,194,967 | 1,235,490 1,08 220,134 207,52 LAl
LParatlin oils. - 1,606,783 | 3,987,087 2, 48 654,849 | 3,022,048 4.41 ‘ 79, 405 408,023 '5- Vi
rarafiin WiX....... 774,924 | 7,701,149 10. 05 241,051 | 2,904,002 12.01 ] 220, 86 631,044 B0
Redured oils. ..o o.o.. e 16,704,780 | 481,766,000 | 7,108,168 | 4.03 /56,740 | 2,333,023 a2l e | 190500 .04
Naphtha and gasoline...} 21,514,837 36700 5605,54 | 15,091,742 L 2.85 || 8,200,402 | 7,115,388 2,36 1| 1,502,181 | 2,961,561 L4z
Neutral filtered oils_.. .. 04, i 1.¢ . ' ) 2,9 26 F 4 T O Y PR | DO L St L wereer
All other products ... 1 ............ | 15, 025,802 §owvereneen!lceinnniand BBBLEA6 Lol 20,546,010 Gl 1,171,011 fcauenenns
' ' i i

barrel.
: fieporied as 7,680,626 pounds in 18580, but the {igures were converted into har,
378.3 pounds.
@ §nfel wdes fltered eylinder oils and greases,
+ Ipehides eoke, earbon points, and Wack naphtha.
& Ineludes §15,20%,054, the value of packages made at the refinery.

The number of products which may be obtained
from petroleum in the process of refining is very large,
the number actually obtained commercially being so
great as to render it impracticable to obtain returns in
detail for all of them. Consequently a somewhat ar-
bitrary, but well recognized, classification has been
adopted. For instance, all of the varlous grades of

! The cost of packages was not uniformly ineinded in the value of products for 1880 and 1800, This should be considered in connection with the average valueper

rels on the gsswmption that the average weight of paraflin in & 5H0-gallon borrel is

| illuminating oil and fuel oil are combined under ﬂ}ﬂ
| head of burning oils. The classification followed in
f Table 7 is that used in the Eleventh and Twelfth cen-
| suses. It differs somewhat from that used in tl}e
] Tenth Census, this change being due to the mannet n
which the industry has developed. The refurns ff)?‘
the earlier censuses have been grouped in this table i
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as close conformity as possible with the returns for the
later censuses. Where products have been reported
which did not conform with this classification, they
have been included in the item ‘“all other products.”
No attempt has been made in collecting the statistics
for the later censuses to extend the inquiry in detail to
embrace vascline or cosmoline, and other minor prod-
ucts, or candles and compounds or compositions of
various kinds, but the values for these are included in
‘“all other products.”

The amount and per cent of increase in the total
value of the products for 1905 over that for each of the

571

previous censuses has been given in Table 1. The
total value of products was greater than the cost
of the crude petroleum from which they were pro-
duced by $67,518,229 in 1905; by $43,505,177 in
1900; by $40,121,415 in 1890; and by $27,364,637
in 1880. :

In comparing values at different censuses it is to be
borne in mind that a larger percentage of oil is now
shipped in bulk than was formerly the case.

Table 8 shows for each item presented in Table 7,
the amount and per cent of increase for the censuses
from 1880 to 1905.

TasLe 8.—PRODUCTS, WITH AMOUNT AND PER CENT OF INCREASE IN QUANTITY AND VALUE: 1830 TO 1905.

INCREASE, PER CENT OF INCREASE.
PRODUCT. 1900 to 1905 1890 to 1905 1880 to 1905 1900 to 1905 1890 to 1905 1880 to 1903
Quantity . Quantit; LFETN Quantity . Quan- Quan- Quan-~
(barrolsy. | Velue. (bm“rels)S: Value. | Gypalsy, | Value. ity, | Value| Typy, | Value.| Tpe” | Value
Burning oils 3,078,009 |818,326,864 | 17,377,125 852,720,288 | 23,342,273 863,732,212 9.8 22.3 212.2 173.0
Residmum., 2,501,306 | 2,449,906 | 1,992,954 | 1,902,871 | 2,958,788 | 2,840,832 434.3 | 355.9 1,291 3 954. 8
Paraflin oils 37,617 | 2,223,242 959,551 | 3,188,231 | 1,504,035 | 5,802,256 2.3 55.8 1,969.3 | 1,422.0
Paraflin wax. 10,144 | 2,216,125 552,117 | 7,102,372 | 1773,212 | 9,375,330 2.5 28. 4 13,707. 4 | 1,483.6
Roduced ofls..oiiiniiniiiiinnnn, 2,586,158 | 9,686,621 | 3,495,518 | 14,400,866 | 4,121,380 | 15,399,752 146.4 | 136.3 1,785.2 | 1,103.9
Naphiha and gasoline. ..o, 105,735 | 5,323,005 | 2,520,827 | 14,109,449 | 4,309,108 | 18,353,276 3.5 33.3 286. 9 619. 7
Neutral iltered ofls. oo, 2104,143 | 2314,473 J P P I, 217.1| 213.9 ae
All other productS. oo iiiiiiiiiaiiliieccnnana, 11,164, 556 125,521,108 fuceienounnans] 13,854,201 |lievueannns 280.1

378.3

}munds.
2

Decrenso.

Table 9 shows the percentage which the quantity
of each product formed of the total quantity of crude
petroleum used, for the censuses from 1880 to 1905.

Tasue .—Ler cent disiribution of crude petroleum among the
several products: 1880 to 1305,

1 Reported as 7,880,626 poands in 1880, but the figures were converted into barrels on the assumption that the average weight of parallin in a 50-gallon barrel is

barrels; in 1890, 23,236,356 barrels; and in 1880,
13,157,570 barrels. Using these figures, it appears
that in 1905 1 pound of sulphuric acid was used in re-
fining for every 5.9 gallons of products obtained; in
1890, 1 pound for every 6.1 gallons; and in 1880, 1
pound for every 7.2 gallons. It is evident that these

1 1905 | 1900 | 1890 | 1880 | proportions are to some degree affected by the varia-
| tions in ““all other products.” Taking the single item
LS.+ er e e e sume e e e e 6.0 76| eno| 72 AR, .
Rosiian 57| ‘14| 46| 1o | ‘‘burningoils,” it appears that in 1905, 1 pound of sul-
Taraflin otls. 2.9 3.7 2.7 0.5 huri . £ .
Puraflin wax 14| 18| 09| o1 | phuric acid was used for every 4.1 gallons of burning
7| do| 33| Lo | . .
Nophihe and gRsalie 111 TI T 1 ai3| 88| 28| ad | oils produced; in 1890, 1 pound for every 4.4 gallons;
Neutral filtered olls. .. ooiivireravirens crnens i . IS PO I, and in 1880, 1 pound for every 6 gallons.

Table 10 shows the percentage which the value of
each product formed of the total value of all products,
for the censuses from 1880 to 1905.

TasLE LO.—DPercent distribution of the value of products: 1880 to 1905.

At the outset of the preparation of this report it was
planned to present separate statistics for illuminating
oils and fuel oils, since in the public mind they repre-
sent, because of their uses, two different classes of
products, and the inquiry was made with this in view.

1905 | 1900 | 1890 | 1550 Careful consideration of the returns and of the de-

velopment of the industry indicates that this sepa-

ALLDEOAUCES. - eemme e eeeeeeeeaeenns 100.0 | 100.0| 100.0| 100 | ration can not be made with much precision, and
BUIDIRE OUS .« 1ereren cvvnaeeeeaemnnneeserennennn 57.5 | 66.4| 6.3| sas | even suggests that the illuminating oil shown sepa-
Bomaihn aile: T 13| 83| B3| o rately at the census of 1880 included oil used as fuel.
Kodncod otar 0 bo| 23| 54| & The use of petroleum oils for fuel is old. In the
Nobtral thtered o sl 5RO OSRLE4ws | report on the Production, Technology, and Uses of
ALOREE. s 86 &1} 242] 27 | potroleum and its Products for the Census of 1880 it

The total volume of refined products for which
quantities were reported was, in 1905, 50,638,490 bar-
rels (of 50 United States gallons); in 1900, 42,234,664

| is stated * that ‘ ‘Petroleum and nearly all its products

- and natural gas are used in glass houses for producing

|

1 Page 251.
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high temperatures and flames free from soot and other
materials that would injure the glass;”’ also ““The
kerosene stoves are being brought to a great degree of
perfection and are found to be very useful. * ¥ *
These stoves act best with high-test oil and are there-
fore safe. Their healthfulness depends upon the man-
ner in which they are used. * * * Yet they are
cheap and couvenient, are used by tens of thousands,
and their use is increasing.””  For fuel purposes a kero-
sene nay be used which is less completely refined than
that used for lamps, especially so when the oil is used
dnder steam generators and the same fraction in a dif-
ferent condition of purity might be styled illuminating
oil or fuel oil, frem a consideration of the purposes to
which it is to be put. In the progress of the art, the
residuum came to be used as fuel. In the report on
the Refining of Petroleum for the Census of 1890 it :s
stated:* “‘Of the residuum reported as fuel, 399,243
barrels were consumed 1 the refineries located in the
state of New York.” As described further on, certain
petroleum residuums have for a long time been treated
for the production of lubricating oils and paraffin prod-
ucts, though they may be “‘cracked’’ to produce burn-
ing oils. This latter method of treatment was de-
scribed in 1872 by S. Dana Hayes.* Since the census
of 1900 was taken, beginning with the opening of the
Taucas well at Beaumont, Tex., o grade of petroleum
has been made accessible, in large quantity, whose resid-
uum finds use as a fuel oil; and the development of the
California field, in which a somewhat related petroleum
is found, has led to such an increase in its use that it
has become an important factor. These petroleums
give such different yields and yield certain products
so different from those obtained from the crude petro-
leums employed before these fields were operated, that
it is believed confusion has been introduced into the
trade and into the returns in the designation of fuel
oils and also of residuum. The confusion in the use of
the term ‘‘fuel 0il”’ is the greater because crude petro-
leum, especially that fromn the southeastern Texas and
Louisiana field and from California, is also used exten-
sively as fuel.

The petroleum distillates of various grades have also
come into extended use as the source of energy in
explosion engines. As early as 1872° the Brayton
engine, which was the first in which kerosene was
employed, was patented in the United States, and the
use of these heavier distillates for engine fuel has mate-
rially increased from that time. Oil for this use may
be reported as engine distillate, or even as gas oil.

! Page 363.

2 On the history and manufacture of petroleum products. Am.

Chemist, vol. 2, pages 401 to 405.
3 Redwood, Petroleum, vol. 2, page 725.
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In consideration of these conditions, the term ‘hyry.
ing oils,” introduced in the census classification of tlj
industry in 1890, has been retained notwithstandine
that, according to Hayes,* the term ‘ ‘burning oils” wa: '
originally applied to the kerosenes.  According to tle
present Census use, this term embraces all petro-
leum distitlates employed for the production of light,
lieat, or power, other than the ‘naphthas and gaso-
lines,” and it has this significance in the table. )

Premising that, for the census of 1905 at least, these
statistics are to an extent the result of estimates, it
may be stated that at the census of 1905 there were
produced 27,135,094 barrels of illuminating oils, having
a value of $91,366,434, and 7,209,428 barrels of fuel oils,
having a value of $9,205,391. At the census of 1900
there were produced 25,171,289 barrels of illuminating
oils, having a value of $74,694,297, and 6,005,224
barrels of fuel oils, having a value of $7,550,664. The
increase in the quantity of illuminating oils for 1905
over 1900 was 1,963,805 barrels, and the increase in
value was $16,672,137. The increase in the quantity
of fuel oils for 1905 over 1900 was 1,114,204 barrels,
and the increase in value was $1,654,727.

The statistics obtained for residuum are, for reasons
similar to those given above, regarded as open to ques-
tion, it being doubtful if the same ‘‘fraction” is re-
turned by different establishments under this category.
There can be no question that with the use of the
Texas and California petroleums in refining, a consid-
erable part of the residuum is different from that ob-
tained from the Pennsylvania and similar petroleums.
Hence the statistics for the present census are not
strictly comparable with those for previous censuses.
The difficulties here set forth do not obtain with the
statistics for the total products as they do for the sep-
arate ones.

The total volume of refined products for which
quantities were reported in 1905 aggregated 50,638,490
barrels of 50 United States gallons. Of this quantity,
34,344,522 barrels were burning oils, and 5,811,289 bar-
rels were naphtha and gasoline. These three classes of
products constituted the principal productswhen rated
by quantity, while burning oils and naphtha and gas-
oline were the principal products when rated by value.

The total quantity of crude petroleum produced in
the United States in 1904, according to the reports to
the United States Geological Survey, was 117,063,421
barrels (of 42 United States gallons), of which 2,647,060
barrels were exported. The quantity of crude oil
reported as used by the refineries was 66,982,862 bar-
rels, which leaves 47,433,500 barrels added to stocks

N

+ *Loc. cit.
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of erude oil, or lost by leakage, fire, or other accident,
or otherwise to be M(‘ounted 101 The w[rcspondmﬂ'
remainder obtained by a similar computation with the
data of the census of 1900 was 2,257,846 barrels. The
fact that this amount not definitely accounted for was
larger at the census of 1905 may be to a degree attrib-
uted to the increased use in recent years of crude
petroleum for fuel and for other purposes.

The total quantity of refined products reported
separately on the census schedules for 1905 amounted
to 50,638,490 barrels of 50 gallons each, which would
be equivalent to 60,283,917 barrels of 42 gallons.
Deducting this from the 66,982,862 barrels of crude
petroleum reported as used by refineries there is a dif-
ference of 6,698,945 barrels of 42 gallons each, or
5,627,114 barrels of 50 gallons each. This difference
represents to some degree the quantity of crude petro-

leum used in the manufacture of “all other products.”
In 1900 this quantity was n*pwst-nted by 1,731,644
barrels of 42 gallons. This volume is aomewlmt in
excess of the true quantity used for “all other prod-
ucts,” since all manufucturing processes are accom-
panied by some necessary waste and in the processes
of refining by destructive distillation it is practically
1mpo~slble to prevent the formation of gases and
vapors which eseape condensation.

Table 11 shows for 1880 and for each year between
1889 and 1904 the total production of crude petro-
leum, us taken from the reports of the United States
Geological Survey, and the exports of crude and
refined oils, as obtained from the reports of the Bureau
of Statistics of the Department of Commerce and
Labor, the latter being converted from the fiscal year
to the calendar year.

Tasze 11,—PRODUCTION OF CRUDE PETROLEUM, AND EXPORTS OF CRUDE AND REFINED OILS, FROM 1889 TO
1904, AND FOR 1830,

| EXPORTS.!

i

g i

4 Refined or manufactured. ‘ Residuum, tar,

a Crlide, 1Fc}lud11}%1ull {ym hf and nlu )

2 | Production Total. natural oils, with- | other, from which

7] out regard to : i the hghn hodies || Paraffin

e | (barrels of ¢ Naphthas, benzine, ; Lubricating and il S T Ty

g 42 gallons). gravity. gasoline, ate, Lluminating. beavy puratfin oil. ! b %lﬁz‘dn dis pt:;?x?ﬁn

i wax
i (vulue).

g Barrels Barrels Barrels Barrels Barrels ! Barrel

ﬁ of 50 Value, of 50 Value. of50 | Value. of 50 Value. of 5 Value, | of 50 | Value,

W gallons. gallons. gallons. gallons. gullons, gallons

-
1004.1 117,003,421 || 20,442,325 (880,624,207 || 2,223, 530 (86, 300,682 || 409,788 82,321,714 | 15,227,163 1578, 384,278 | 1,703,762 ‘912,303, 282 81,174,156 Ess 272,85
1903.] 100,401,337 | 18,733,945 | 72,628,539 (| 2,530,234 | 6,782,160 || 250,463 | 1,518, 341 | 13,836,744 | 51, 365, s | 1,012,430 12:6(1(]:0;’;1 { 282120 |, 1. 506, 08
1902.| 88,766,916 (| 21,084,672 | 68,507,143 || 2,004,074 | G,33L,011 [| 393,653 | 1,302,771 | 15,576,020 | 49,070,055 | 1,643,010 | 10,872, 154 i 022,152 |1 8 398 450
19011 60,380,104 | 21,581,400 | 72,784,012 || 2,540,160 | 6,037,544 || 433,005 | 1,741,547 | 16,549,580 | 53,400,713 | 1,506,129 | 10,260,125 1,253,583 || 7, 450, 691
19007 63,620,529 || 10,737,129 | 74,483,707 || 2,763,223 | 7,340,740 || 371,410 | 1,081,201 | 14,983,560 | 54, 6U2, 72 | 1,424,927 | 0,033, 518 845,337 || &, 185,518
181 57,070,850 || 19,020,488 | 64,982,249 | 2,853,679 | 5,957,829 || 58,080 | 1,557,007 | 14,491,200 | 48,460,200 | 1,350,384 | 8,344,735 430,850 | 655,878 || 7,050, 449
1808.| 55/364.233 || 19729612 | B2 551" 048 2,208,802 | 4,764; 111 || 340,532 | 1,053, 231 lu,z 23042 | 35,542,080 | 1,276,367 | 7 B 034 | 38, 309 806,570 || 6,362,871
1807.) G0, 475, 516 || 10,885,954 | 59,057,547 || 2,420,774 | 5,020,068 || 268,606 | 'U04,781 | 15,018,300 | 46,220,579 | 1,024,500 | 6,478,475 (244,608 | 333,740 | 5,283,020
1806.| 60,960,301 || 17,809,179 | 02,489,408 || 2,218,472 | 6. 121,836 || 546,080 | 1,000,598 | 14920, 311 48,630,920 | 1,010,511 | 6,550,775 || 4,009 | 14,330 || 4,563,168
1806.] 52,802,276 || 17,600,041 | 4G, 660,082 | 2,225,705 | 5,161,710 | 200,024 | 010,988 | 14,207,183 | 34,706,844 | 808,370 | 5,807,477 | 2,700 | 13,063 || 4,508,012
1894 40,344,516 || 18,105,015 | 41,400,800 | 5,438,527 | 4,415,016 || SIL.115 | 043,970 | 14,607,473 30,676,217 | 803,811 | 5,449,000 | 4720 | 14,700 | 270,837
1893, 48,412,000 | 10,084,424 | 42,142,008 | 2,236,070 | 4,567,301 | 346,080 | 1,074,710 | 12,844,700 | 31,719,304 | Gamco7 | 4705802 | 10021 | 41,001 | 4 5553
10802 50,500,136 | 14,802,770 | 42)729, 167 || 2,087,842 | 4,005,191 || 327,866 | 1,037,508 | 11,788,364 | 31,620,545 | 080,537 | 5,130,643 | 8,001 | 3520 || 4 150,538
1891.| 54,201,980 | 13,478, 111 | 4,174,835 || 1,984,450 | 5,365,570 || 208,500 | 868,137 | 10,628,002 | 34,870,750 | 606,205 | 4,000,078 | 2,048 | 61,382 | 3,078,881
1800, 45ﬁ822'6§g 13,876,507 | 52,270,053 || 1,031,453 | 6,535,400 || 210,953 | 1,060,013 | 11,017,468 | 30,526.080 | G181 | 4,766, 500 || 36,612 91,005 || 2,020,269
1891 25,163,513 1f 13,614,108 | 53,293, 209 || 1,703,703 | 6,134,002 || 275,688 | 1,208,110 | 11,085,303 | 41,215,102 | 558,065 4,638,724 | 87,100 | 47,205 || 2,287,760
1880,| 26,286,123 || 6,935,588 | 34,505,645 || 734,002 | 2,772,400 || 302,302 | 1,344,520 | 5,722,631 | 20,047,008 | 112,140 | 1,141,835 | 63,553 | 198083 || ()

} Compiled from reports of the Bureau of Statistics, Department of Commerce and Labor,

2 Not reported separately.

Table 11 shows that in 1904, 18,218,795 barrels of
refined products, or 36.6 per cent of the total for that
year, were exported. In 1899, 16,666,809 barrels, or
39.5 per cent of the refined product for the year, were
exported. The total value at the ports of shipment of
the refined petroleum exported in 1904 was $74,21 3,52

Although the quantity was greater in 1901 and 1902,
this is the largest value ever reported for refined petro-

| leum exported, and it exceeds the value of that ex-

ported in 1899 by $15,249,105, or 25.8 per cent; of
that exported in 1889 by 327,114,228, or 57.5 per cent;
and of that exported in 1880 by $42,540,280, or 134.1
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per cent. Taking the quantity of the erude petroleum Tanue 12.—Imporis of mineral oils and paragfin: 1901 fo 1905,

produced as shown for the census years in Table 11,
and the quantity used in refinerics as reported in
Table 5, the proportion of the total erude petroleum Grllons. | Value.
refined at the census of 1905 was 57.2 per cent; in
1900, 81.8 per cent; in 1890, 66.9 per cent; and in

1880, 66.3 per cent.

Notwithstanding the extent of the exports of petro-
leum and petroleum products from the United States,

S
MINERAL OILS. \‘ PARAVFIN,
YEAL.

Gullons,

.

Value,

10,000,502 1 $404,201 1| 1,425,074 | 879,435
4,603,508 | 980,746 || 1,224 302 0 1140
8,708,127 | 227,217 154, 716 | 14y, 479
3,285,467 | 103,076 || 754,265 44,430
2,147,058 | 172,465 || 2 255,603 17,551

P Commeree innd Navigation of the United States,” Burean of Stutist‘i(-s,

mineral olls and p{u‘aﬂin to a limited extent are im- | Department of Commerce und Labor. Kaeh of these nrtieles is dutinble if

imnported from countries which impose duty on like nrticles imported from ihe

ported. It is probable that these arespecial articles, | Unied States; otherwiso, free.  Part of those imports in cach yesr paid duty.

2 Includes only the quantity on which no duty was paid. The value was

and that the paraffin is largely from other sources than | reported and is included in the dggregate value for the year.
petroleum. This importation is shown by quantity Table 13 presents by states the detailed statistics of

and value in Table 12.

Tasre 13.—~PETROLEUM REFINING—DETAILED SUMMARY, DY STATES: 1905.

petroleum refining for 1905.

=t ‘, =
United TR Penngyl- Al other
Stites. i California. Ohio, vanin. stutes
98 | 19 12 43 24
$136, 280, H4l 85,453,012 | 810,384,741 [ $32,846,578 $87, 596, 210
$10, 221,401 2720,017 $694, 604 81,480,414 87,423,366
) S0, 350, 360 $450, 015 $742, 333 $2, 464,750 &6, T2 B2
Muchinery, tools, and implements, ... oL 851, 223, 807 $1,900, 860 $4,214,746 | 811,064,990 |  $36,443, 211
Cush and sundries. . ..., S $63, 445, 904 §2,572,220 $5,743,008 | 817,133,415 |  $38,007,271
Proprietors and firm IeIeT . oo or e et it e i c e tea b e reasr s D 22 9
Bala]}“md ?!Iiein%s, clerks, ete.: . 2 o a8 L1
otal number....... . )97 i2 216
B TS TR T S U PP 82,724, 005 £211,752 $206, 171 8556, 501 81,6895641
Oﬂic;\vm u}f corporations— - 2 20 50 P
B0 1 T 0O 52 b i
T o T4 G DR UD PR 2012, 428 $48,475 £60, 480 $138, 565 $364, 908
Gemiml t;uperix]nunduuts, managers, clerks, ete.— 1 &m0 148 106 - 112
Total DWmbBET. .. ee e e ieresones bt e e th e eaea e an RS ¢ 358 1
Total salaries. . .ovenremervceannns S 82, 111: 637 $1063,277 $205, 601 $417,046 $1, 324:733
Mon— .
NUmber. veecevee s T N 1,682 130 185 . 322 1,065
w Salaries...... e A h e e e m e ma e e e e ma e e m e e e s e e $2,041,076 3154, 346 $200, 501 $396, 532 $1, 280, 607
Omen-—
NUIDEE . oo e e e 130 16 11 30 67
Salaries. ... $70, bl $8,931 85,100 821,404 £35,126
Wage-carners, including piceeworkers and total wages:
Greatest number eruployed at any one time Aurng the YeaT. o o ool n i 19, 621 867 2,181 4,922 11,651
ken.st numhmi employed at any one time during the year............... . %3,;13 582 1, (‘;gé .} 3}% R,??fp)
AL 7 ST 1YV E Vi X 10 RN Camnenn O N §,770 678 1,9 2 9,465
WOGH. e e evranreanesninamrnnmsaanees eI 89,089,367 s477,118 | 81,059,508 | 82,871,027 | $6,097,6
e humbar 16,236 78 1,717 4,112 0,740
AV 2 L ptit] v 5
WREeS. . iirenninanen e e - 20,842, 124 $477,118 $090,040 | 82,342,811 $6,013,155
Women 16 years n}nd over—
Average humber.... - | 54 2 26
WRERS . eeennn.n $26,117 {loeerennnnnnnn- $18, 602 $557 §6,978
Children nuder lﬁkyw:us 10
Averago numbaer.. s A e renure s e eirnaan Veeremcrmcenanann 432 129 113
WREES . v reer e enennnnnns $131,126 835, 9506 227,650 $67, 511
Average number of wage-carners, including pieceworkers, employed during seh month:
; N T .
M““ﬁ&%‘ﬁiﬁ nml e e e e e 16,158 573 1,860 4,331 9,385
February.. T 16,247 17 1,840 4,953 9,528
Mareh. ..o e 16,708 630 1,801 4,309 10,058
ADTl e 16, 431 (89 1,504 4,355 9,763
May... 16, 668 95 1,036 4,383 9,054
June... 7 718 1,734 4 10,377
Jaly.. . 16,021 816 1,830 4,011 10,264
Augnst...... 16,635 743 1,658 3,662 10,272
September. oo ool 16,978 687 1,650 4,002 9,840
Qctoher. ... ... ... 15,853 049 1,676 4,031 g,527
Naovemher....... e e 15,330 602 1,686 3,701 9,260
D OCEMBET . e vee ettt ot ee e e 5 12 3,508 8,730
14, 597 657 1,6 s J
Women 16 years amnd over--
JABBATY ceairii e (33 59 2 z
{;{ehr?nry ...... 83 55 2 gg
FT1 (k1 | DA I 2 L
& i ; i
67 45 2 2
70 45 2 %
G4 3 2 #
September, 9; 9 2 2
Octoher... 102 74 2 26
November. 103 74 2
8 L 1443 R PO e 102 73 2 o
Chil?mn unde .
8 1S S 25 35 114 :
Fehriaary 20'? ﬁi 116 171
Murch 407 133 108 166
April, 494 134 120 170
May 443 125 187 o
Jum 433 109 13 o
July . 405 124 &7 z
Angust...,. 466 127 93 246
Beptember,..... ) 400 129 141 o
Qetobar ..o L, a0 | 134 127 235
November. ... 203 | 133 109 1
TIERINDET . oot ittt vae cnennnraneanaean 365 | 131 &0y 157
1 Ineludes establishments distributed as follows: Colorado, 2 1 Kans . i . - . v . rork, by Texas, 7; West
Virginia, 1; Wyoming 1. Cansas, 1; Tonisiana, 1; Maryland, 1; New Jersey, 4; New York, & e 1y
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Tasie 13.—PETROLEUM REFININ nYy
> NG—DETAILED SUMMARY s BY STATES: ]ﬂﬂﬁ—un(‘onﬁnued'
‘ =
United | ) ! Pormsy
e Ohio, ennsyl- All other
o ‘ “ States, ; hio | vania. states,
Miscellaneous expenses: 4
Tota)eessnannnn-
Ttent of works. .. §5, 207, 508 a1e @ 1
Paxes, not including inter 4{): 58 i Sl,ﬁg«. 72 5‘1,143,8(1)3
I{gﬂfﬂgﬁ offices, hiterest, insurance, and all other sundyy cxpen . '.:Zs:;i:: 0, 03 £40,47y 8438, 499
Contract wor 84, 635,04 8667, 504 I imiy
Materials used: 34, 248 s 81’121)41";’ 383 $2,2;§;, Z;QQ
Tomlcoist.. 149, 357 213 | ' Rk
Crude petro - §140, 387,213 || §7, 662, 5 238, 02 -
tlf:llrl'(‘ls of 42 gallons. . ( :(Aqx‘* ! 7, 0 7 38,021, 010 $BR, 672, (188
1T P s i, 482, 862 (| 4,195,571 [ 17,077,686 40 w05
> acld— S107, 487 : AB8ETL | 17,077, 656 40,430, 705
S““’é}{ifﬁ% {léild& 1‘“:1:54),;)91 { 85,145,157 | 851,057,135 | §06 055, 065
COSE e cmnaeraannee 02, 152 i 10,787 45,177 0
stie Sodn— &, 003,031 1 20, 501 o 93, 05
Call‘i}:ﬁl;‘(‘)l(sﬂ 11]141’ 3 it #1205 a8, 741 81,04 83
COSTneranmemnneannnnns L 161,376 1! 1,003,404 2,650, 308 7005
v B0, 440 1 i S e e 0% 735
sm"é},‘},’rtmns | :m ‘ 817, 350 8§34, 957 §196, 055
Pyrites— $13, 380 | 2
d (I;ong tons..... ,n’ 1 .
OBE - a e e oo oo 20, 66 2,833 7
Coopers’ and carpenters _ 870,784 1 514,247 @18 410 o 388
Tinners’ materials, cost 85,628, 274 £362,070 S50, 478 $4, 050, 304
Barrels, cases, and tin cans (purchased), ¢o U1, 764 £140,817 | £1,001,930 $5,910, 007
TUCL. « veeeeemaemnreoenesamnaannnsseeannns B30, 410 420,672 | 81,013,024 | $3,700, 562
Rent of power and heat . 136, 236 e47,708 | SI,5a3 80| 2,003 201
Mill supphies. .. ....... - 83, 68 [ PPl L “en’ fo1
Al other materials $403, 546 §21 814 $133, 681 #24%, 713
ot t]Q"“igT'"a ______________ 50&2'-1»2, g(l)é SO08,702 | 81,187,618 | 3,545 114
roduiets consumed: $ 8165 351, 2 12
gulplmric acid, short TonS. . ovvrriviivaiiirie e 4,;3 9 ’ o, 2 1ok, 122
Products: T 0, 37 5,605 3 N
Tot% VAINC - csvenranennenans P B $175 00,., 320 J 81 y 8 o328
) P $175, 005, 0,048,864 | §47,450, 502 35
- ’ m, o) , 948, 66 (450,502 | $110,848, 356
QI8 csernerneenennns 34,344,522 1,961,105 9,077,418 21,026, 85
Residaum— 8100, 371, §25 || IR ER | s dinom | eor g 01
Barrelsof S0 gallons. ... ... ... ifeiiiiiaoo | .
VLD - eeoesoe eI 3,187,621 111, 339 152,282 771, 863
Paraflin ofls— I ¥3,138, 361 £210,911 $40%)£34 $851, 402
%nlrmls of 50 gallons 1,644, 400 ' ’
AIIC. . eevsanansnnnennananns 1 bed, 40 114,201 371,74 1,13
Reduced oils— $6,210, 279 $411,121 | 81,173, ';'?7 84, }Sg’gﬁ
{xvn{rels of §0 gallons 743,148 0,
alue 793, 145 150,160 626,449 1,989, 02
Neutral filtered oils— , 08, 360 £356,208 | 81,6849 | 85, 0,351
{Synlrrcls of 50 gallons 504 042 ' ’
e 042 300 253, 874 249,75
TFiltered cylinder oils— 81,942,153 2,000 sazo | 8,84 5é§
%nfre s of 50 gallons. 1,966, 601 1. 44 -
alue,....... . + IO, Ul 6 618,390 661
Grense (lubiicating, eto, 89,342, 200 $540,617 | 83, 505, 532 55,1§2:g§§
Barrels of 50 gallons . '
Value . 202, 439 19, 650 88, 085 70, 820
Naphtha and gasoline— #1,304, 130 $158, 845 $277, 187 £778, 514
%Afrels of 50 gallons 3,811,280 467,50
fe 5,811,280 07, 504 1,774,620 3,331, 054
Parafin Wox— 21, 314, 837 S1,670.50 | 80402402 | §12,300753
Barrels of 50 gallons 7
Value 794,068 47, 533 274, 511 463,126
Sludgcie uctig_. 810,007,274 $540,515 | 3,017,004 $6,401, 836
ohort tone
Tane oms. .- 165,104 28,216 108, 843
Coke and black naphtha, value. £400, 450 8140, 627 £234, 024
Allother products, VAlE. ....cviererrrrairineiennennnas 2 $14, 653 £23, 481 £85,716
Equé?irlr]ngnt: e 814,475, 669 $1,409, 363 | $11,246,333
Heated by steam, number.............. P 3 | '
Tleated by superheated SteaTn, TUTALET ... vooes ot ieeions 2 32 12 124
Heated by fire, number..............vuen ' : " o
Agitators, number................. 184 400 034
Chilling houses for paraffin, number.... - a2 120 155
Hydraulic or other presses, number. .., X 8 i 1
Btorags tanks— - 41 124 144
Crude petroleum, NUMDET. weernereioreaeeanennen B
& petroloum, IAET. .. veneseeeesserce T 20 131 110
Refined petrolewm, numher. . A2 uf%)‘.égﬁ ‘ 8,064,030 | 42,683,666 | 181,673,083
Capacity in gallons. 1 576 458 nen | o o9 L1 1,510
Cooper shops .| 876,458,825 84,886,435 | 110,111,758 | 832,047,740
Tin shops. . , - i 7 30 16
w{\}": N [ 17 it 1 3 11
umber of establishments i . ;
Tota) horsepower. . .. ntreportmg """""""""" ) | 12 42 23
oD J PP 49,347 4,406 13,208 30,310
Engines— \
Steam— |
Number........ 72 |
Horsepower. . 1072 i 10 al 538
Gas of 1 oline 43,480 || 4,172 9,89 28,571
Number 5 | 5 4 5
orsepower. . A ! )
Rlectric motore o 2,059 | 130 1,740 170
NUIDEE. o 224 ‘ 2 0 150
OTSEQOWET -« oo T I =1 - ! b
Othor \ 3, :{1‘? i) 1,650 § 1,509
Rengede, POVen horsepor 330 5 180 oo o
Electrie motors—
Number............. eeemmemaenananae 14
Horsepower...... 50 |
PR 150 \
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HISTORTCAL AND DESCRIPTIVE.

Petroleum, known also by other names, such as rock
oil, mineral oil, coal oil, or earth oil, is an oily liguid,
varying in color from light straw through amber, red,
and brown to black. Existing in the carth, it is ob-
tained from either springs or wells. Petroleum is
distributed widely, and its existence was known to
the ancients.  The aborigines were familiar with many
localitics in North Awmerien where it issued from the
ground and spread out on the surface of the water in
contiguous pools, creeks, and rivers.  The oil spring of
the Seneca Indians, located near what is now Cuba,
N. Y., was one of the more celebrated of these springs,
and the oil collected there was used for medieinal pur-
POSCS. :

Although a natural produet, petroleumn is not a defi-
nite chemical compound. It consists of a mixture of
various hydrocarbens from several different acyelic
and cyclic series, and of hydroearbon derivatives con-
taining sulphur, or oxygen, or nitrogen, or other ele-
ments. These chemical substances have widely vary-
ing physical properties and appearances, differing in
color, odor, volatility, viscosity, inflammability, spe-
cific gravity, boiling and freezing points, and in other
particulars; hence mixtures of them in different pro-
portions will appear quite unlike. Furthermore, the
components in such mixtures are held together so
loosely that they may be separated, more or less com-
pletely, by comparatively simple methods, such as fil-
tration, and especially capillary filtration, through
fuller's earth, kaolin, boneblack, or other finely divided
and porous solids, or by fractional distillation. There-
fore, considering the conditions which affect the natural
material in different localities, it is not surprising that
the varieties of petroleum obtained in Texas, California,
and Ohio should differ in appearance and properties
from each other and from the better known Pennsyl-
vania petroleum; or that in Kansas petroleum may be
obtained which is imunediately suitable for use as an
illuminant, while in West Virginia petroleum is found
which is suitable for use as a lubricant without under-
going any preliminary treatment.

If the survey were extended to include the petroleum
found in foreign countries, such as Canada, Russia,
Burma, and elsewhere, additional variations might be
noted, yet Mabery, who has exhaustively examined g
large number of samples from widely different sources,
says:! “Now, after these years of arduous labor, I
have reached the conclusion that petroleum from what-
ever source is one and the same substance, capable of a
simple definition—a mixture in variable proportions of
a few series of hydrocarbons, the product of any partic-
ular field differing from that of any other field only in
the proportion of these series and the membersof the

1Journal Awerican Chemical Soviety, 1906, vol. 28, page 417,

series.”  Iowever, from a commercial standpoint, pe-
troleum from different localities is regarded as different
substances, and the products are referred to and con-
sidered from the standpoint of some predominating or
characteristic constituent. Thus, Pennsylvania put;'r(;,-
leum is elassed as an oil with a paraflin base; Texas and
California petroleum, as oils with an ““asphalt” bagse;
petroleum from the Lima field in Ohio, as a sulphur
oil; and so on as the characteristics are developed.

Although petroleum as found in nature, and there-
fore styled crude petroleum, has in recent years come
to be used extensively in locomotives and ships, and for
metallurgical, manufacturing, and domestic purposes
as a fuel, and although other uses have been found for
it, such as viling roads, coating piles, and exterminat-
ing insects, yet for the majority of purposes petroleum
must be treated before use to adapt it to the special
purpose to which it is to be applied, and this treatment
constitutes the industry known as petroleum refining.
The processes employed in petroleum refining are
many in number and djfferent in degree of complexity.
The particular process used in any given case is deter-
mined by the character of the petroleum to be treated
and the character of the products sought. In the case
of the more complex processes a method of treatment
suitable for a crude petroleum from one locality is
poorly adapted or wholly unsuitable for the treatment
of erude petroleum from another. The processes of re-
fining may be roughly classified as follows: Treatment
by settling to remove suspended matter and water; fil-
tration; fractional distillation; destructive distillation;
and, subsequent to or combined with the process of dis-
tillation, the treatment of the distillates, known as frac-
tions, with acids or alkalies, or both, and sometimes
with other chemieals; also, treatment by chilling, pres-
sure, and filtration.

The cleaning of crude petroleum by settling is the
process used in the case of heavy, viscid oils found in
loose sand of great fineness, since the sand and water
become mixed with the oil and are pumped up with it.
An example of this method is found in the practice ob-
taining in the Kern River oil field of California, where
great difficulty is experienced from sand. It is cus-
tomary there to pump the oil into small excavations
made in sandy soil as close to the well as possible.
These holes, called “sumps,”’ are originally-of from 500
to 2,000 bazrrels capacity, but they rapidly become shal-
lower from the deposits of detritus from the oil. From
the sumps the oil flows by gravity to storage reservoirs,
which are shallow excavations made in the soil and cov-
ered with light wooden roofs. These reservoirs are
often of great size, and it is customary to carry in them
as large a quantity of oil as possible, in order that the
sand may settle and the water separate completely.
During the summer months the oil is continually at &
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high temperature and becomes clean by this sitnple
yreatment. During cooler weather, or whenever the
reservoir purification is thought insufficient, the oil, be-
fore shipment, is passed through a small steel tank pro-
vided with steam coils, where it is heated for a sufficient
time to remove these impurities, The degree of tem-
perature, which is from 110° to 150° Fahrenheit, and
the duration of time, which is usually only a few hours,
are determined by the specific gravity of the oil and
the amount of impurities it contains. According to
Prutzman,' “The high degree of purity which is ob-
tained by the use of these simple methods is quite as-
tonishing. Even where the "impurities originally
amount to 50 per cent of the bulk of the crude oil,
which is often the case, the oil finally shipped will not
contain more than 2 per cent of foreign matter of all
kinds, and the larger part of the fuel oil in the San Fran-
cisco market, at least, will be found to contain less than
14 per cent of impurity.” This treatment results in
other advantages, for the gas with which the oil is
charged as it comes from the well, and which affects its
gravity and flash point, is also very largely removed.
It is interesting to note that when oils, such as these
heavy crude oils, are exposed in shallow pools to sun-
light in hot climates the oil is so oxidized that its grav-
ity is lowered while its viscosity is raised, and the oxida-
tion may proceed so far as to eonvert the oil into a tarry
mass. If the dissolved gases be removed from the oils
and sunlight be excluded, the effects of high natural
temperatures are not serious, and it thus becomes pos-
sible to store oil for considerable periods in such reser-
voirs. Although the oil has been distinctly improved
by methods of purification, such as described, the prod-
uet is not considered as refined oil in the Census classi-
fication and the establishment in which the operation is
carried on is not included with refineries.

Filtration was resorted to for the purification and
refining of petroleum, especially in preparing it for use
in medicine, at a very early date. Doctor Hildreth in
1833 mentions? filtering petroleum through charcoal,
by which process much of its ‘‘empyreumatic smell is
destroyed and the oil greatly improved in quality and
appearance.”  Since then a large number of different
substances have been employed as filtering mediums
to remove from crude petroleum all sediment and sus-
pended matter, together with part of the color and
odor. Since the development of refining by distilla-
tion, filtration for the removal of color and odor has
been confined largely to the denser natural oils which
are used for the production of lubricating oils and which
may lose some of the qualities that especially fit them
for this purpose, if subjected to the conditions which
obtain in the process of distillation. Crude oils which
contain lubricating oils, but owing to the presence of

————————

,Bulletin No. 32, California States Mining Bureau, page 56.
American Journal of Science, vol. 24, series 1, page 63.
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volatile portions are too fluid for direct use, are reduced
to the desired consistency hy partial evaporation,
either by exposing them in shallow tanks to solar heat,
or by driving oft the more volatile portions in stills, or
both, and they may be further cleansed and purified
before or after concentration by filtration,

Partial distillation is employed in the production of
reduced oils. This process requires the use of shallow
wooden tanks on the bottom of which flat steam coils
are placed; water is run into the tanks to a depth of
from 8 to 10 inches, and a layer of oil 1 inch in depth
is placed upon the water; the whole is then leated
until the oil becomes very limpid, and this temperature
is maintained until the desired specific gravity is
reached. An advantage in this treatment, as in the
method of settling described above, lies in the removal
of every kind of dirt, especially the minute particles of
grit which may have been held in suspension in the
viscid oil, and if allowed to remain would seriously de-
tract from the value of the reduced oil as a lubricant.
Another method practiced in the manufacture of re-
duced oils consists in suspending sheets of loosely
woven cloth vertically above troughs in a heated cham-
ber, and through a perforated pipe spraying the crude
oil upon the upper edge of these curtains. As the oil
slowly descends the curtain it spreads out as a thin
film, thus exposing a very large surface to the heated
atmosphere of the chamber; and thereby the more vol-
atile portions of the oil are rapidly driven off. At the
same time the fiber acts as a filtering medium, retain-
ing the sediment and other impurities of the crude oil,
so that the surplus oil, as it drips from the lower border
of the curtains into receiving troughs, is not only re-
duced and rendered more viscid but is also purified
and cleansed.

The process of refining by fractional distillation de-
pends primarily upon the fact that different liquids,
when subjected to the same pressure, boil at different
temperatures, from which it might be inferred that if
a mixture of different liquids were heated gradually,
each component of the mixture as it reached the
temperature at which it boils would assume the state
of & vapor and separate from the mixture. If only
these simple conditions obtained, the separation of
8 liquid mixture into its individual components could
be effected merely by heating the liquid to the suc-
cessive boiling points of its components, and con-
densing and collecting the distillates. But the condi-
tions are not so simple, for the separation of compo-
nents of solutions by heat depends not only on their
relative boiling points, but also on their relative vapor
pressures, and vapor pressures change with the tem-
perature. Further, the most complicated conditions
arise where, as in the case of crude petroleum, the mix-
ture consists of liquids which dissolve one another, that
is, are miscible in each other, and the complexity in-
creases with the increase in the number of components.
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The case may be stated for a system of two miscible
liquids as follows: Such a mixture on being heated is
continually changed in composition during vaporiza-
tion, and this brings about & change in the pressure and
the composition of the vapor. If the two components
have very different vapor pressures and their boiling
points are correspondingly wide apart, the vapor pres-
sure and boiling point of the mixture usually fall
between those of the components, and under these cir-
cumstances the more volatile liquid goes over in the
largest proportion in the first stages of the distillation,
while the greater portion of the less volatile liquid
remaing behind,  The separation is not, however, com-
piete. The liguid mixture has betn divided into por-
tions, called fractions, but each fruction still contains
some of each constituent. It has obeyed the law
stated by Barker:! *Since at the same temperature the
vapor pressure of a liguid is proportioned to its vola-
tility, & mixture of two or more vapors when condensed
will yield a liquid richer in the more volatile constitu-
ent.” By repeating the distillation of the separate
fractions and uniting those obtained hetween the same
boiling point limits, a practically complete separation
may eventually be effected.  But if, on the other hand,
the two components of the liquid taken as an example
have vapor pressures and boiling points which lie near
together, one of two other consequences may follow.
The mixture behaves similarly to one composed of lig-
wids not completely miscible, and the vapor pressure of
the solution is greater than that of each of its conpo-
nents.  In this ense there must be a certain ratio he-
tween the two pure liquids at which the common vapor
pressure will attain its highest value. This mixture
will consequently have the lowest hoiling point of any
possible combination of these two substances, and it
will, on distillation, hehave like a pure substance with
a constant boiling peint and distill over, leaving in the
still the substance which is in excess with respect to
this boiling point mixture. On the other hand, the
mixture of the two liguids may have a lower vapor
pressure than that of either component. Such liquids
must form, in definite proportions, that mixture which
has the lowest vapor pressure and the highest boiling
point of any possible mixture of these two substances,
and on distilling the liguid, anything present, for exam-
ple an excess of one of the components which is more
volatile than this definite mixture, passes over first,
leaving in the still the mixture with the highest hoiling
point, which behaves mueh like a single substance, and
distills without separating into its components.

The distilation of ceude petrolenm is nsually carried
ont in either eylindrical or “cheese box™ stills. The
size und the arrangement of these stills and the method
of heating them vary with the character of oil to be
treated and the products sought.  The eylindrical still

PGeorge B Durker : Physies, 1802, page 318,
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consists of a cylinder of hoiler plate, 30 to 40 feet in
length and 12 feet 6 inches to 14 feet in diameter, the
lower half of which is usually of steel. The still is sot.
horizontally in a furnace of brickwork, which is usually
so constructed that the upper surface of the still is ex-
posed to the air. Stills are often set in batteries of
from two to ten for convenience in operation. The
“"eheese box " still has a body and a dome-shaped top
made of boiler ptate, and a double curved bhottom
made of steel plate. They may be 30 feet in diameter
and 9 feet in height, and they are set vertically on a
series of brick arches. The working charge of the
eylindrical still is from 600 to 1,000 barrels, and of
the cheese box still, 1,200 barrels.

Lither form of still may be heated by direct fires or
by coils of steam pipes, either closed or perforated,
which may be fitted into the stills to heat the oil, or
by the injection of steam to facilitate, on the principle
of partial pressures, the passing over of the distillates.
Some stills are connected with an exhaust pump by
which & vacuum may be maintained in them during
distillation. - The top of the still is usually provided
with & dome into which the vapors rise and from
which they pass to the condensers. The condensing
apparatus consists primarily of long coils of pipe
immersed in tanks through which cooling water flows.
All the coils or lines are made to converge near the
terminal so that they enter the receiving house within
a few inches of each other. A trap is placed in the
pipe near the end of each line for the purpose of lead-
ing off the gases or difficultly condensable vapors
which are produced, and these are either collected for
fuel or discharged into the atmosphere. The con-
densing pipes generally deliver the distillates into box-
like receptacles, sometimes known as “sight boxes”
because they have sides of plate glass through which
the running of the distillate may be observed. Ily-
drometers, by which the density of the distillate muy
be noted, and thermometers, for determining its tem-
perature, are inunersed in the flowing liquid or in
samples of the run which may be taken from time to
time for testing. As the character of the distillate
changes, the delivery pipes from the condensers are
turned to different receptacles. The receptacles lead
to storage tanks or reservoirs, sometimes styled ““cut
tanks.”

In addition to the above stills there are in use what
are known as tar stills, which are made of iron or steel
and are cylinders 10 feet in diameter and 20 feet in
length. They are set horizontally in brickwork in
batteries of two and are heated by fire. They hold
about 260 barrels, and are provided above with air
condensers leading from a dome in the center of ihe
top of each cylinder, The condensers are of 4-inch
iron pipe coiled in three turns one above the other ina
rectangle of about the length and width of the still.
As the coil makes one complete turn, it is trapped to
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carry off the products which have condensed at that
stage.

As stated, the process of distillation varies with the
civcumstances, but the operation may take place as
follows: The oil is first allowed to stand in large tanks
go that part of the water and sediment are removed
before it is pumped to stills into which live steam is
introduced, Distillation commences at once and the
distillate is collected in a receptacle contimuously until
its specific gravity reaches 0.74 (60° B.). The con-
densers are now connected to another recéptacle, and
as the temperature rises and distillation proceeds the
distillate is collected until its specific gravity reaches
081 (40° B.)). The heavy oil which remains is often
distilled with superheated steam for the production of
lubricating oil. The first original distillate is redis-
tilled by steam and separated, commonly, into five
different fractions. The second original fraction may
be subjected to a second distillation to drive off
lighter oils, which are then added to the first original
fraction. ~The third original fraction may be chilled
s0 as to cause the paraffin present to crystallize, The
semisolid mass of paraffin thus produced is then sub-
jected to pressure to drive out the oil which is present.
This oil is further subjected to the action of steam in a
still to remove from it certain oils which possess a pun-
gent and offensive odor. The distillates are then sub-
jected to chemical treatment or to filtration, or to
both if further refining be desired. '

It was noted long ago in the making of coal gas that

* if the less volatile products from the distillation of the
coal were allowed to condense and fall back into the
hot retort, the liquid was decomposed into other sub-
stances, some of which were much more volatile than
the orizinal condensation product. This process of
breaking up an organic liquid by heat is called “ crack-
ing.” Tt is a process of destructive distillation and
may be applied to many substances. It has long been
applied to the treatment of petroleum, for by its use a
larger portion of illuminants and oils of low boiling
point may be obtained from a erude petrolenm than is
usually obtained by simple distillation only, since in
the latter case a large per cent of the petroleum may
remain as heavy oils or paraffins. In this process the
operation of distillation is carried out as before, using
fire, but when the second original fraction has been
separated and collected, the fires are slackened and the
distillation allowed to proceed slowly, in consequence
of which the vapors of the heavy oil are repeatedly
condensed upon the dome of the still and fall hack
upon the hot oil beneath, with the result that there is
produced a large volume of gas, composed chiefly of
marsh gas and hydrogen; a distillate of suitable spe-
cific gravity for the production of illuminating oil; and
o heavy, tarry vesidue, called “residuum,” which re-
mains in the still. This residuum goes to the tat still,
where, on further distillation by fire, there is collected
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at the first trap heavy distillate, at the second trap
intermediate distillate, and at the third trap light dis-
tillate, while tar coke is left in the still, The first of
the above distillates is wax bearing, and in the last
part of its run this distillate is known as wax tailings;
the third consists largely of illuminants, while the sec~
ond distillate is of an intermediate character. All are
joined to analogous materials passing through the re-
finery and are reworked by methods similar to those
deseribed above.

Oils that are to be subjected to chemical treatment
to improve their color, or to remove components which
might interfere with their use for particular purposes,
are pumped from the cut tanks into the agitators.
The latter are narrow upright cylinders with conical
hottoms, generally lined with sheet lead and provided
with an air blast descending from above and with out-
lets below for the spent chemicals and the treated oils.
Agitators may hold 50,000 gallons of oil at one charge.
The reagenis usually employed are concentrated sul-
phuric acid and caustic soda or other alkalies. The
sulphuric acid forms sulphonie acids, and addition and
other compounds with the unsaturated hydrocarbons,
through which they become soluble in water, and may
be removed. At the same time other of the compo-
nents of the oil are oxidized, so that, as a result of the
reaction, when the oil is mixed with acid by means of
the air blast, the mixture becomes thick and black and
there is an evolution of sulphur dioxide. The mass is
allowed to stand and thereby separates into layers of
oil and spent or “sludge’ acid. The latter is drawn
off and the oil washed by agitation with water. 1t is
then treated with an alkaline solution, by means of
which not only any free sulphuric acid but also any
acid salts or other bodies present may be neutralized.
After the alkaline solution has settled and been drawn
off, the oil is washed until all traces of alkali are elini-
nated, and then it is drawn off to seltling or sunning
tanks, In special cases it may now be again distilled
to fraction it more completely, or it may be treated in &
steam still to reduce it.

The quantity of sulphuric acid required in refining
petroleum and the length of exposure to its action de-

. pends on the original purity of the distillate and the

purity sought. Cracked oils require more acid than
uncracked, and the Ohio oils require more than the
Pennsylvania. Usually the amount of acid required
increnses with the density of the distillate, It is, as
a rule, added in repeated deses until the desired result
is obtained. The acid sludge is sometimes treated so
as to regain the sulphuric acid for reuse; at other
times it is used in the manufacture of fertilizers and
for other purposes in chemical manufucture.

Tn 1005, 165,104 short tons of shudge acid, having a
value of $400,480, or $2.43 per ton, were reported as
having been sold from the refineries. The weight of

- sludge acid thus accounted for formed 78.1 per cent of
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the total sulphuric acid used in refining in that year.
In 1890 there were reported 33,011 tons of sludge acid
used for fertilizers and chemicals, and 19,962 tons for
recovered sulphuric acid, the total, 53,873 tons, con-
stituting 56.1 per cent of the total sulphuric acid
reported as used in vefining petroleumn at that census.
In 1880 there were reported 22,163 tons of sludge acid
used for fertilizers, and 21,159 tons for recovered sul-
phuric acid, the total, 43,322 tons, constituting 94.5
per cent of the total sulphuric acid reported as used in
refining petroleum at that census. The alkali sludge
has sometimes been heated to destroy the organic
matter present and recover the alkali, but this is usu-
ally found unprofitable.

When sulphur is present in petroleum, it is difficult
of removal, so that special treatment must be given
oils, such as Lima oil, which are high in sulphur con-
tents. Some refiners effect this by distilling the
petrolewm over scrap iron and treating the distillate
first with an alkaline solution of lead oxide, and then
with flowers of sulphur to remove the last traces of
lead. Much the greater part, however, is distilled over
copper oxide, the oxide being regained by burning off
the sulphur.

According to Mabery,! “Probably 50 tons of sul-
phur daily is a conservative estimate of the amount
extracted from Ohio oil and burned off into the atmos-
phere. It is claimed for this process that it is eapable
of removing the sulphur to two one-hundredths of 1
per cent, which is probably correct.” In addition to
the chemicals mentioned, others are sometimes used,
among which are chromic acid or bichromate of pot-
ash and sulphuric acid, emploved to oxidize the acrid
and objectionable components; nitronaphthalene,
added to the oil prepared for sale to mask the phe-
nomenon of fluorescence, or to debloom the oil; and
many others mentioned in the patents on petroleum
refining,

The classification of petroleum products is & matter
of difliculty because the same name has at various
times been given to different substances, some of which
are not products of petroleum, and because the same
material has been known by different names. The
different products may, to some degree, be differen-
tiated by their boiling points, specific gravities, and
five tests. Yet again there is confusion from the use,
for liquids lighter than water, of the Baumé hydrom-
eter, which has a purely arbitrary seale, with which to
gauge the densities of the oils, instead of one which
would measure their real specific gravities directly, so
that a 60° oil on the Baumé scale is one whose real
specific gravity is 0.745, while a 48° B. oil is one whose
real specific gravity is 0.794; in other words, the higher
the number on the Baumé scale, the lower is the real
specific gravity and the lighter the oil. Likewise, the

t Journal of the American Chemical Society, 1906, vol, 28, page 432~
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fire test, or test of the behavior of the oil on exposure
to a naked flame or source of ignition, covers hoth the
flashing point test, for determining the lowest tem-
perature at which the oil gives off vapors which form
combustible and explosive mixtures with air, and the
burning point test, for determining the lowest tem-
perature at which the body of oil will take fire and
continue to burn. It is greatly to be regretted that
this confusion exists in the literature on the subject,
and particularly in the statute books, as the flashing
point test is the one by which the community is pro-
tected from accidental explosions and fires in the
handling and use of illuminating oils.

With this introductory explanation, it may be stated
that the term “mnaphtha and gasoline” embraces
pentane, boiling point 100.4° F., real specific gravity
0.625, which is used as a standard of light in photo-
metric work; petroleum ether, boiling point 104° F.
to 158° F., specific gravity 0.65 to 0.66 or 85° to 80°
B., which is sometimes known as Sherwood oil, and is
used as a solvent for caoutchouc and fatty oils, and for
carburetting air in gas machines; 76° gasoline, boiling
point 158° . to 194° I, specific gravity 0.66 to 0.69
or 80° to 75° B., known also as 680 spirit, motor spirit,
petrol, carburine, and boulevard gas fluid, and used in
naphtha lamps and internal combustion engines, in the
extraction of oil from seeds and fat from garbage and
wool, and in carburetting water gas; naphtha, hoiling
point 177° . to 230° ¥., specific, gravity 0.69 to 0.70
or 76° to 70° B., known also as Danforth’s oil, ordinary
spirit (when in the condition of untreated distillate),
deodorized spirit (when purified), and city naphtha,
and used as petrol in motor cars, for burning in vapor
stoves and street lamps, as a solvent for resins in mak-
ing varnishes, and in the manufacture of oilcloths;
stove naphtha, specific gravity 0.70 or 70.4° B.;
ligroin, boiling point 176° F. to 248° F., specific grav-
ity 0.71 t0 0.73 or 67° to 62° B., used as a solvent in the
chemical laboratory and in pharmacy and for burning
in sponge lamps; benzine (deodorized), boiling point
248° F. to 302° F., specific gravity 0.73 to 0.75 or 65°
to 57° B., used as a substitute for turpentine for clean-
ing printers’ type, and for dyers’, scourers’, and
painters’ uses. In the refinery all of the above men-
tioned fractions may be included in the substances
known as A-naphtha, specific gravity 0.74 or 64° to 60°
B.; B-naphtha, specific gravity 0.72 or 68° to 64° B.;
and C-naphtha, specific gravity 0.70 or 80° to 68° B.
All petroleum distillates having a specific gravity
above 60° B. may be styled “naphtha and gasoline.”

" Although engine distillates which are a cut between

“naphtha and gasoline” and kerosene, may be classed
with the former, the lightest engine distillates, which
run well up in the sixties in gravity, are prepared for
small engines, while the heaviest are intended to Te-
place kerosene in kerosene engines. As a rule they are
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not as carefully purified as gasolines and kerosenes of
the same gravity and differ, in the lower members,
from kerosene in that no attention is paid to the flash-
ing point.

The distillate collected between 60° B. and 40° B.,
or specific gravity 0.744 to 0.829, is crude illuminating
oil. The refined illaminating oils are known by a
large number of names, the most common general
name being kerosene. The oils are graded by their
color, their flashing point tests, their burning point
tests, and their specific gravities. Water white oil of
120° . flashing point test, 150° F. burning point test,
and 48° B. gravity is standard, but there are many
other gravities of water white oil. The Quartermas-
ter’s Department of the Army has specified 135° T,
flashing point as the minimum for oil supplied to that
department. Other grades, by color, are prime white,
having a faint yellow color, and standard white, hav-
ing & pronounced yellow color. Water white oil of
gravity 456.5° B. and 175° F. burning point is {re-
quently sold as headlight oil for use in locomotives.
Water white oil of 36° to 38° B., and 300° F. burning
point is known as mineral sperm oil, mineral seal oil,
mineral colza oil, coach oil, and 300° oil, and is used as
an illuminant in railway coaches and lighthouses, and
for other purposes where readily ignitible oils ave
objectionable. Such an oil produced from wax oil,
when pressed, and not lighter than 34° B., is used in
Pennsylvania in compounding miners’ lamp oil. An
oil having a specific gravity of from 0.85 to 0.86 and a
flashing point above 100° F. is known as gasoil.  Stove
ol is generally a cut from the crude still following the
kerosene.

The lubricating oils vary so greatly as to be beyond
description within reasonable limits. All should have
high burning points, and a natural lubricating oil to be of
real value must not ignite under a temperature of 325°
F. Thelightest of the lubricating oils, varying in grav-
ity from 32° to 38° B., are known as neutral oils, or
when further purified by filtration through boneblack
or fuller’s earth, as they usually are, as neutral filtered
oils. Heavier lubricating oils are styled “spindle oil ”
and “cylinder 0il.” The most important characteristics
which distinguish these oils are high burning point, and
viscosity, and low cold test. Cylinder oils are obtained
bydistilling the heavy oils, from which the naphthas and
illuminating oils have been removed, with superheated
steam, taking care that no cracking takes place. Or
they may be produced by distillation in a vacuum.
Paraffin lubricating oils are obtained by chilling the
first distillate from the tar stills or other wax bearing
distillates, these being chilled in the chilling house by
cald brine from an ammonia ice machine. The chilled
mass is pressed to séparate it into paraflin and oil, and
this oil is then redistilled and cut into several fractions.
The common cuts for paraffin oil are one of 29° to 30°
B, and a heavy cut of 23° to 26° B. To give the oils
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higher burning points and viscosities, they are cut from
one-half to one degree higher than wanted and then re-
duced in a reducing still by means of steamn and fuel.

Besides the various oils, semisolid products, repre-

sented by vaseline, and solids, such as paraffin and pe-

troleum coke, are obtained in petroleum refining.  Vas-
eline is obtained by filtering heavy eylinder stock
through boneblack filters until the required color is oh-
tained; the first runnings from the filters, which are
sufficiently light in color, may be used for vaseline, and
the darker part used as filtered cylinder stock. To se-
cure the necessary consisteney and melting point, pure
paraffin is melted and added to the filtered material.
Rod wax obtained from the tubes and rods of pumping
wells and the salvy residues from oil tanks and pipe
lines, which is known in the industry as B. 8., are em-
ployed in the manufacture of these semisolid petroleum
products. They are used directly as ointments or em-
ploved with drugs in the manufacture of ointments and
salves, and are styled in the United States Pharma-
copeeia Pelrolatum miolle, or soft petrolatum, the re-
quirement being that they have a melting point of from
104° to 113° ¥, If the rod wax be pressed, it yields a
solid with a low melting point and a salvy half-parafiin
nature, which, either direetly or when mixed with elnele
or balata gum, is used as chewing gum. Paratlin, ob-
tained from the chilling and pressing of the wax bearing
distillates, preferably distilled at ligh temperatures to
insure crystallization, iz generally manufactured in
three varieties, with melting points of 125° F., 128° I,
and 135° F., known as ¢, B., and A paraffin, respee-
tively. The Pefrolatum spissum, or hard petrolatum,
of the United States Pharmaeoporia, should have a
melting point of from 113% to 125° I, Thus petro-
leum paraffin stands next in the order of petroleum
products as classified by the melting points.  The par-
affin is purified by chemical treatment like that for the
other distillates, by filtration to remove color, by re-
crystallization from solution in benzine, and by sweat-
ing. This last is done by chilling it in eakes in shallow
trays having wire-mesh bottoms. These are stacked
in rooms, which ave gradually heated. The paraflin,
having the lowest melting point, becomes lquid, drips
out, and is collected ; with another increase in tempera-
ture and change of receivers the paraflin of the next
higher melting point is obtained, and the operation is
thus continued until the desired degree of separation is
effected.

Paraflin is used for many purposes in the arts. The
harder varieties are used largely in the manufacture ot
candles, about 5 per cent of stearie acid being added to
prevent the candle from softening and bending. They
are used also for finishing calicoes and woven goods and
in laundry work to produce a luster.  The solter varie-
ties are used for coating jellies and fruits in preserving
jars, for the preparation of translucent and waterproof
paper, for waterproofing cloth, for mixing with stearic




582 : MANUFACTURES.

acid and wax in candle making, for impregnating the
wood of Swedish matches, and as the absorbent in the
process of enfleurage or extraction of the perfume from
flowers.

Residual pitches are obtained in the distillation of the
“asphaltic’” petroleum of California, the “semiasphaltic”’
petroleum of Texas, and of some paraffin petroletm.
The residues from California petroleum have been used
to a considerable extent in the paving industry and are
generally known as “D” grade asphalt or by some spe-
clal trade designation or brand. According to Rich-
ardson® this “D’ grade asphalt, when properly made,
contains not over 10 per cent of fixed carbon, while the
asphalt from Texas oil contains a higher percentage of
this constituent. The more liquid portions of these
residuums are used in compounding sheet asphalt, in
which they constitute from 12 to 50 per cent of the com-
position. For this purpose, California oil should be
from 10° to 13° B.; Texas oil, 14° to 16° B.; and Tastern
oil, 18° to 22° B.; and all should have a flashing point
above 350° F. to be suitable for use.

Other petroleum products used in the paving indus-
try are Pittshurg flux, produced by hebiting a gallon of
ordinary Pennsylvania petroleum residuum with about
1 pound of sulphur; Ventura flux, made by treatment
of the Califorma residuum in a similar manner; byer-
lyte, formed by oxidizing Pennsylvania residuum by
sucking air through it, Byerly of Cleveland baving
found that oxygen, like sulphur, effected a condensation
of the residuum; and hydroline B., produced by blow-
ing air through the “asphaltic’” residuum from Texas
petroleum. These substances are prepared for use as
fluxes for native asphalt. By blowing the erude oil
with air similar oxidation and inspissation takes place.
If the cil be warmed at the start, the oxidation not only
maintains the temperature but causes it to rise to as
high as 900° F.  Water vapor is evolved, though but
little, if any, of the more volatile components of the oil
are driven off. The blown residues thus formed are
used for waterproofing, for paints, for rubber substi-
tutes, and for use in the arts. Residuums are used in
oiling dirt roads. Petroleumn coke, which is the porous,
brilliant black solid left in the tar stills, is used in the
manufacture of electric light carbons.

Greases are semusolid to solid produets used in lubri-
cation. They are usually made by mixing a lime soap
with a petroleum distillate. A rosin-lime soap and
mineral oil produces axle grease or set grease, and a
mixture of lime soap made from horse fat or cottonseed
oil withmineraloilisstyled “ enginegrease.” Bothmay
be mixed with lead oxide, mica, soapstone, or graphite.
Wax tailings are used on the rolls in iron and tin-plate
mills under the name of roll grease.  Compounded oils
are produced by mixing mineral oils with animal oils, |
such as neat’s-foot, lard, tallow, sperm, and whale, or |
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vegetable oils, such as rape-seed, olive, or palm, with
soaps, such as lead and aluminum soap, and wity
golids, such as graphite, mica, and soapstone. A ver

“common oil, known as mineral castor oil, is made by

compounding an aluminum soap with petroleum dis-
tillate. The number of mixtures possible is well-nigh
infinite, and a very large number of these have heen
made, offered in commerce, and used.

From the description here given of the petroleum
products and from the consideration of the brief dis-
cussion of the laws which govern the behavior of
miscible liquids when subjected to distillation, as pre-
viously set forth, it is apparent that the petroleum
distillates offered in commerce are not definite chem-
ical compounds, or even definitely compounded and
constant mixtures. Although, by the use of the hy-
drometer and thermometer, fractions may be obtained
having within limits similar specific gravities and beil-
ing points, yet it does not follow that two distillates
possessing these characteristics are otherwise similar,
and observation of such distillates from different locali-
ties shows them to be different. It follows then that
the general trade names only roughly designate the
different distillates, and that a desired distillate must
be carefully described in specifications by its physical
and chemical properties. It is evident too that the
process of refining requires much distilling and redis-
tilling, with, compounding of the distillates hetween
redistillations, to obtain the maximum quantity of a
desired product from the crude petroleum, and that
these processes will vary in kind and number with the
particular crude petroleum treated and as to whether
or not cracking is resorted to. When there is added to
these the employment of fire, or low-pressure steam, or
high-pressure steam, or a vacuum in the processes of
distillation and the variations in chemical treatment
and filtration, it is apparent that no general description
of the process of petroleum refining can set forth the
operations of the different individual factories except
in a very broad way.

The transportation and storage of petroleum prod-
ucts, and more especially of the lighter distillates, are
of great public concern, since they have frequently
given rise to accidents, owing to the fact that they
freely give off, at the lowest natural temperatures,
volatile inflammable vapors which form explosive
mixtures with air. The liquid distillates are trans-
ported on a large commercial scale, in bulk, in pipe
lines, tank cars, and tank ships, to distributing points,
from which they are delivered in tank wagons, barrels,
and cans to small consumers. Probably the .lm'gef
part of all the lighter distillates produced are distrib-
uted in tank cars, which consist of cylindrical steel

| tanks mounted on their sides on platform cars. They

vary in size, but are frequently 25 feet long by 6 ffﬁeﬁ in
diameter and carry about 8,000 gallons. of dlstvlllatfz
They are provided on the upper side with a coveré
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manhole, through which they are filled, and o safety
valve to diminish the lability to e\plosmn in case of
fire. For shipment abroad, oil is put in rectangular tin
cans holding 5 gallons each and two such cans are
packed in a wooden case. Aq examples of the hazard
attending the transportation of petroleum products,
there may be cited the explosion at Rochester, N. Y.,

December 21, 1887, following leakage from a pipe hno
across that city, and the fire and explosion at the
Sheraden Yard, Pittsburg, Pa., May 12, 1902, follow-
ing the collision of other cars with a Lank carin malxmo
up 2 train. The liquid distillates are generally stored
in steel tanks above ground. These should be pro-
vided with safety valves or screened ventilators and |
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should be surrounded by sereen walls of such con-
struetion and height, or should be partly sunk in an
exeavation or pit, in such manner that the inclosure
will hold all of the liquid contained in the tank and
prevent its escape in case of fire, These tanks shove
ground are frequently struck by lightning. A safer
method of storage is in underground tanks, and only
such tanks should be permitted in the midst of popu-~
lated districts. Yet in {tlese cases special precau-
tions should be taken in construction and mainte-
nanee to prevent corrosion and leskage, as the escape
of these volatile inflatnmable liquids into sewers,
wells, and cellers may lead to very serious disas-
ters,
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APPENDIX B.

DIGEST* OF PATENTS RELATING TO PETROLEUM REFINING.

This digest covers the patents included in the subelasses named in Class 196, Mineral Oils, of the United

States Patent Office classification.

Some of the patents in these categories are quite foreign to the subject under consideration and many but
indirectly related toit. On account of the form which discussions of patent issues often take, it has heen thought
better, however, to include these latter patents. The aim in making the digest has been to give such a sketch as
will indicate the nature of the invention and what is claimed by the inventor, this generally being done by an
actual abstract from or paraphrase of the words of the letters patent; but no responsibility is assumed for the
opinions, theories, or claims thus set forth. Other related patents may have been granted which do not appear
in this digest, because they are not embraced in the subclasses enumerated. It is suggested that such patents
may be found in the classes relating to illuminating gas, wood distillation, coke, and similar topics.

CLASS 196—MINERAL OILS.

SUBCLASS 1.—APPARATUS.

118,073— March. £8, 1871, BENJAMIN CRAWFORD. Improvement n oppo-
ratus for purifying coal oil.
Claims the treatment of explosive burning fiuids to a hot water bath, by means
aubstantinlly ag described.

114,898— May 2, 1871, SAMUEL A. HILL AND CHARLES F. TEUMM. Im-

provement in distilling hydrocarbon oils.

This invention consists in preventing the explosion of atills used for distilling
hydrocarbon oils where hot oil is transferred from one still to another in the

rocess of distilling it, by placing in the still which is to Teceive the hot hydroesy-
gon il & small guantity of cold oil, which is heated to the evolving point prior to
{t8 receiving the hot oil, or by placing 4 quantity of oilin the still to which is to be
transferred the hot oil and arranging the pipes which convey the oil from one still
to the other so that the hot oil will enter the still at u point which is below tho sur-
face of the cold oil, or by charging the atill which is to receive the hot oil with ear-
bonic acid gas or 1ts eqitivalent prior to charging it with the hot oil, the whole be-
}n% ﬁ‘]f the purpose of expelling the air from the still prior to transferring hot ol
nto it.

16@.60071August 21,1874 JULIUS SCHUBERT. Improvement in stills for refin-
ing oils. '

The invention rolates to modes of eliminating impurities from natural oils with
hot water, and consists in the use of a hot water cofl in its purifier.

2j0,923— Moy 8, 1881. GEORGE H., PERKINS. A4pparaius for cooling and dry-
ing the air blust employed in the process of cooling and refining oil.

Heretofore the process of agitating oil for purifying purposes has consisted,
essentially, of the following steps,viz, warm distillate or oil from the still is
mixed with cold water in an agitator. The mixed mass is agitated by means of a
blast of air forced through it. The water isthen drawn off trom the bottom of the
agitator and the cooled ol is dried or freed from molsture, as well as from tar, by
the addition of sulphuric acid and by agitation together therewith, bymeans of &
Dlast of air forced into and through the mixture in the agitator. "By the above
treatment the water and tar have been caused to separate from the oll and to fall
to the bottom of the agitator, at which point they are drawn off. In the above
operation, however, the temperatiire of the oil is graduglly raised by reason of the
inerease of temperature of the air blast, due to the force and velocity with which
it is foreed into the agitator and by reason of the action of the sulphuric ucid upon
the water or moisture in said air blast, with the result that the separation of tar
ggﬂ}m;he oil is rendered more slow and incomplete as the temperatura of said mass

SEB.

This Invention consists in providing an apparatus for coeling and drying the alx

blast employed in connection with oil agitators: and the inventor claime—

Angpparatus for cooling and purifying oil, which consists in a veasel or agitator
for contsuningf oil, an air blower, an air blast pipe extending from agid blower
into s bath of sulphuric acid contained in an air-tight tank, an air blast pipe
extending from the top of said acid tank to a point within said agitator in prox-
hmt¥ to the bottom thereof, nnd a wates jacket surrounding said last-named
blust pipe and adapted to contain cold water.

240,057 May 8, 1881. WILLIAM G. WARDEN. dApparatus Jor cooling and
drying the air blast employed in the process of cooling and refining oil,

Claima an apparatus for cooling and purifying ofl, which consists in a vessel
or agitator for containing oil, an air blower, an air blast pipe extending from said
blower to a point within said agitator in proximity to the bottom thereof, and &
water jacket surrounding said blast pipe and adapted to contain cold water.

407, 182-September 16, 1684, HALVOR HALVORSON. Apporatus for dis-
tributing crude petrolenm.

Claims gn apparatus for dividing erude petroleum, comprising 4 plate or part
having un upper inclined separating surfuee end o lower inelined collecting sur-
fuce, which surfaces gre continuous, mesns for delivering the oil to be separated
tothe upper part of the separating surface, und means for collecting the primary
and secondary oils separately as they drip off, all arranged to operate,

806,837—0ctober 21, 1885 JOHN 8. KLEIN, Derice for heating oil.

This invention has relation to improvemcnts in devices for heating petrolenm
and it consists in the novel arrangement of the same, whereby the oil is cnrrieci
TT0I B16 Fadik TO & Dot (ang dTuli, wiete 1t s healed snd again returned to the tank.

880,901 —April 8, 1386, JOSEF MERZ. Agpparatus for making extracts.

This invention relates to improvements in apparatus for extracting from sub-
stances their futty and other constituents, such us oils, sulphur, coloning matter,
and in general nll such constituents as are soluble in volutile solvents, such &8
some of the hydrocarbons, bisulphide of parbon, uicohol, or ether, and it consists
in 6 reservair, anextraction chamber, a siphon regulator, a boiler,anda condenser.

481,598 August 28, 1862, JACOB P. ENGLE. Separation of waste products of
petrolewm distillation.,

Claitns the process of separating the heavy oil arising from petroleum distilla~
tion from the water with whieh it is mixed, consisting, essentially, in imparting
}0 the ‘xlnutelnal & rubbing action to hreak up the globdles and suparate the water

rom the oil.

680,639~ August 18, 1901. GEORGE FITZRUGH CARTER, Qil purifier.

Claims an oil purifier comprising & storage tank, & heating drum including a
cylindrical body portion and u central vertical stuck, a coll in the body portion, a
pipe leading from the lower end of the tank to the lower end of the coil, & pipe
{ewiling from the upper end of the coil through the stack and connected to tha
upper end of the tank, & burner in the body below the coil, and a pipe connected
with the pipe passed through the stack it g point above the stack and fesding
downwardly and vertically to the bhurner

SUBCLASS 2,—REDUCING GRAVITY,

48,197 March 29, 1864, ALLAN GREIG AND JAMES EMITH. Improve-
ment in apparatus for separating gas from pEtrolenti.

Petroleum, on being tuken from the wells, contains a large quantity of gus,
which, when separated from the oil, ean be used for fuel and also for the purpose
of ilimination; und furthermore, by expelling the gas the inflammability of the
oil and the dunger of explosions colisequent upon this inflammability nre con~
siderably reduced. o

By the apparatus which forms the subject of this invention the gus is expelied
frony the Ol by the setion of 4 current of air foreed in by & fun blower or any other
convenient means, and by the action of an air pump it is store uE) in a suitalle
Teeciver, from which it may be conducted through suitable pipes to the place or
places of consumption.

46,704 March 14, 1865, JOEL GREEN. Improved apparatus for deodorizing
petrolenm, henzole, efc.

This invention consists in the employment of an appatatus for dendorizing or
removing the gas contuined in the o1l 1n vacuw, in such a manyer that the ol is
properly egitated to free it of the gas and is properly drawn off by & pump, and
ot the same time wasteinl expenditure from conversion of the oll Into gas by too
high & temperature is prevented by retaining said gas in the apparatusg till the
excess is apain condensed.

1Copies of these patents may be obtained on application to the United States Compissioner of Patents, Washington, D. C., at a cost

of 5 cents each,
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52,477— Februnwy 6, 1866, NORMAN W. WHEELER. Improved method of
relleving liguids of gases.

The essence of this invention consists in so combining a liquid trap with the
diseharge pipe of & force pumy or o vessel containing liquid and gas that that
part of the gas or air not in intimate combination with the liquid will be set free
automatically.

54,917— May 22, 1866, JOHN JOHNSON. Improvement in collecting the light
oils from oil wells.

Claims the scparating and gathering at the wells n new article of commerce,
viz, the light condensable vapors which rise with petroleum, and which may he
pumped off under any snitable seal and condensed, and,

Volatilizing and condensing the condensable products from petroleum af the
wells by foreing air or gases through petroleum as carriers of the light products.

71,610-—December 3, 1867. FLEURY HUOT, Improved mode of treating petro-
leum to remove the more volatile poriions. .
Claims subjecting petroleum and other oils to the action of air while such oil i8
in n finely comminuted or atomic condition, as and for the purposes set forth.

81,654—September 1, 1868, ROBERT G. LOFTUS, Improved process of tréat-
irg petroleum to remove the wmore volatile portions.

Claims the separation of the petroleuny into fine streais, and eausing the same
to pass through the atmosphere, 50 a8 to enable the lntter to vaporize and dis~
sipate the inllammable elements thereol.

2,088—~September 15, 1868, CALVIN CARPENTER, IR, Improved lubricat-
ing material.

This invention relates to a lubricating material which is produced by putting
crude petroletm in an open tank or cistern, sutiing five to i, and allowing it to
burn until all the light constituents of the petrolewm are consumed and a resid-
wmm is obtained of snperior lubrieating propertics. )

The geparation of the light constituents of the crude petroleum from its heavy
parts being facilitated by floating the crnde oil on water and passing a current
of air or stream through it from below.

§9,098— May 11, 1869. ALBERT H. HOOK. Improved apparaius for frecing
petrelenm and ather liquids from gas.

Consigts of o vertical eylinder containing a series of wire gauge diaphrogma
11‘111011 which the petroleum falls, while by means of o fan airis sucked up through
the falling oil.

140,801—July 15, 1878, BAMUEL VAN SYCKEL. Improvement in refining
petrolenm.

In pumping oil wells it has been found that a gas exists in the oil as it comes
fram the well, which beeomes free a8 soon as the oil is exposed Lo the atmosphere,
and passing off is, on account of its highly explosive character, & source of great
danger, but which, if collected and conveyed to the fire of the pumping engine,
may be utilized us fuel, with a consequent stving in that item of expenditurs and
algo with a totul wvoidance of the danger which ordinarily results from the eseape
of this gas into the atmosphere. 1t is also well known that in the distillation of
crude petroleum a portion of the lighter vapors give, when distilled, a product of
comparatively small commereial valug, which, according to its speeific gravity,
is variously known as naphtha, gagoline, benzine, ete. ‘These products, if they
could he separated from the oil at the wells, could be in many eases used 28 fuel
with great advantage, It is sought by this invention to draw ofl such gases and
lighter vapors from the oif at any suitable point between the well and the tank
and conduct them to the engine furnace or to any other desired fire, whers, being
used as fuel, they will be usefully employed, with s consequent saving of expense.

147,788— February 24, 1874, GEORGE W, MYERS. Improvenient in apparaius
for purifiying oils.

This invention has for its object removing the dangerous: and explosivo gases
from refined petroteum oil by forcing a strong eurrent of heated air through the
said oil when spread into o thin sheet orspray, thereby increasing its illuminating
qualities while rendering it safe. The invention consists of the combination of
the fan nozzle, apron, sereen Or sereens, inlet pipes, and outlet pipes with each
other and with the tank, and {n the combination of the air tank and the coil of
steam pipe with the fan nozzle, apron, screen, or screens, inlet pipes and outlet
pipes of the tank.

16?,614—~¢71lfa1/ 5, 1874, JACOB REESE. Improvement in tregling refined pelro-
eum oils.

Claims subjecting the distilled and refiped illuminating petroleum oils of com-
meres to the action of a vacuum, or partial vacuum, when not subjected to the
action of artificial heat, and,

Recharging or resaturating the oil, after being subjected to the action of &
vacuuIn, Or partial vacuwm, with any suitable nonexplosive gas or vapor.

169,189~0ctober 26, 1875, WILLIAM C. PARKER.
for reducing crude oil.

Thig invention relates to menns for making lubricating oil for machinery and
other purposes, and the invention consists in an apparatis of novel construction
whereby crude nil can be economically reduced without a process of distillation.

178,014—March 21, 1876, WILLIAM H. BIRGE. Improvement in apparatus
Jor increasing the density of oils, efc.
This invention relates 1o means for increasing the specific gravity or densit;
of crude hydrocarbons, by the evaporation of a portion gf the ll’éhter gonstltuellltya
of the Quid in its passage from a reservolr to & tank or other receptacle.

188 695-~September 96, 1876. GEORGE ALLEN. Improvement in apparatus
for treating petrolewm.

This invention refates to apparatus in which the ol is drawn from elevated
troughs by Cu{nlmry attraetion, and conducted by means of muslin or other
fibrous shents to o pan or oil receptacle helow, the oil in its passage to the sald
Ean being sulijected to the action of currents of heated air'caused by suitable

cating apparatus located in or near to the pan, :

211,055-—Tecember 17, 1878. DAVENPOR'T ROGERS. Improvement in appn-
ratus Jor separeting refined pelrolewm into oils of different grades and fire tests,
Claims o stearn heater or drum, its eontnined coil of ol supply pipe, separator
cylinder, o gpiral perforated flange and condenser all eomlgige}zripas éhogm and
described, and constituting an apparatusg for separating refined petroleum or
distillntes into oils of different specific gravities and fire tests, as specified.

Improvement {n apparatus

SUBCLASS 3.—S8TILLS,

4,008~April 82, 1845, WM. T. CLOUGH. Manufacture of a useful oil.

Claims the process of distilling rogin or the residues from rosin gas works and
the separation of the oily dlstitlute from the seld distillate which is produced.

MANUFACTURES.

16,042 —8eptember 2, 1858. CUMMINGS CHERRY.
ratus jor purifying oil oblained from mineral coal.
Cluims the arrangement of horizontal retorts, as combined wi

of the rectifying chamber steam conduits to the oil boiler and ngitg,;gxfg? Eg;;gf&%s

27,768—April 10, 1860, LUTHER ATWOOD. Improvement i
distillation of coal 0ils. " apparatus for
Claims a volatile oil still capable of being heated at the sides,
with % removable lower section consisting of the bottom and a
the sides.

29,218[—~JZM1/ 17, 1860, BENJAMIN GARVEY. Improvement in distillation of
coal oil.

This invention consists in using compressed air to support combusti
the gaseous products may be held under compression until so much olfn‘g{e%g mﬁ
has been utilized, the amonnt of such utilization depending upon the pressurs
under which they are generated, that, on being allowed to expand, they Wit b
of about the same temperature and in about the same state of elusticity as the
surrotunding atmosphere,

87,709~—February 17, 1863. JOHN D. SMEDLEY. Improvement in ofl stills,

Claims the use of a large pipe in combination with a emall horizonta) councet-
ing tabe, in any way, by means ol which the fiuid in the pipe, being ke ﬁ“fg,ﬁ.
stantly eool and free from agitation from the still, the quantity of lignid in the
still is always correctly indicated,

14,187—September 6, 1864, reissue 1,080—Tune 18, 1805, WILLIAM ARCHER
Improvement in distilling hydrocarbon oils. *
Claims the continuous and fractional distillation and separation of hydro-
carhon and other oils and volatile substances by the direct m;plication of super-
heated steam or hot air to the surface of a flowing sheet, column, or shower of
the substance to be distilled in the manner deseribed or any modification thereo
by which the ssme result may be accomplished. ;

19,680—A ugust 29, 1865. JOHN IVES VAUGHAN. Improved apparaus for
the continuous distillation of petroleum, ete.

Claims the treatment of resing and resinous substances by continued or eon-
nected operations, whereby the spirit is distilled from the crude substances
and the residual resin volatilized or distilled into a product which beeomes solid
at the ordinary temperature of the atmosphere without packing or cooling the
resing between the operations, 7

50,935—November 14, 1865, JAMEB J. JOONSTON. Improved apporatus for
evaporating liquids.
Claims applying heat by means of steam or heated air, scparately or com-
bined, to the upper and lower surface of oil or other liguid.

50,995—November 14, 1865, reissue 8,378—August 18, 1878, Division A, JAMES
T JORNSTON. Improvement in apparatus for evaporating liquids.
Claims the combination of a vaporizing chamber, & steam and alr superheater
communieating therewilh, and means for commingling the vapor, steam, and
air 1n a highly heated condition.

58,984—January 80, 1866, . P. GENGEMBRE,. Improvement in apparatus

Jor extracting oil, elc., from minerals.

This invention consists in an_apparatus so constructed ag to submit to the
action of & solvent or solvenis, in s rational, continuous, and progressive man-
ner, the mineral containing oil, paraffine, or bitumen, and to recover the solvent
or éolvents by separating it of them from the oil, parafiine, or Ditumen by &
peculiar distillation.

52,600—February 13, 1866, CHARLES ADAMS, Improved opparatus for
bleaching oil, poraffine, wam, etc.

This invention consists in an apparatus for bleaching ofl, parafline, or wax,
so constructed as to submit these substances, while in the shape of vapors, 19
the action of steam under pressure, varying at pleasure, whereby all the impu-
ritics arg removed from the.oil, parafline, or wax, and they are rendered per-
fectly white without the use of any chemicals.

65,855—June_ 86, 1860, C. I HALL. Improvement of distilling petrolenm and
+ other liquids,

Clgims the method herein deseribed of separating the condensable from the
noncondensable gases, or any other method whereby the condensable gases
are made to collect in the lower part of a receiver while the noncondensable gses
are made to pass off by the suction of & current of steam.

55 ,855—June 26, 1866; recssue 2,470—January 29, 1867, C. H, HALL., Improved
apparatus for distilling petroleum and other liguids.

This improvement relates to an apparatus %grtlculurly designed for refining
petrolenm oil, but which may be nsed for refining coal oils, turpeniine, or w‘?ﬂ
tile liquids of any description. It consiats first, of & supply tank into whiﬁ
the cride oil or ofther liguid is firat placed to e refined and in which it is partia :[71
heated; second, of & retort into which the oil or other liquid flows to be distxllnb
and through which it passes in a thin strafum; third, of a chamber tl_lrou}g‘
which the vapors pass into the condenser; tourth, of a condenser in wmehtv 8
volutile portions of the oil or other liquids become condensed; fifth, of & rece!:cr
in which the products of condensaiion are collected and separated from Ile
noneondensable gases; sixth, of a scries of water and steam jackets jnclos l;%
he condenser in which steam is generated by the heat of the condensing VﬂIlEl’p 1
of the oil or other liquid bemng distilled; seventh, of a seriea of scrapers 9&1%“ d
over the bottom of the retort to prevent the forming of o sediment on 8. ot
tom; eighth, of a purifying tank into which ‘the residuum i8 force% by je
steam; and, iastly, ofa isllwnuce and arch over which the retort is placed.

85,150—May 25, 1857. DEXTER SYMONDS. Tmprovement {n ol stills.

. ca o T
Claims m stills for deodorizing and purifying ous where the aubstanqep
material used and the process of deodorizing and purifying are herein deseribed,

the etaployment of one or more screens.

08,04 —Septemver 17, 1837, SAMUEL GIBBONS. Improvements tn $ill fof
sefining and distilling oils. —
This invention consists of o retort or still, made eylindrical or any %tcggéevt_

able shape, and placed in a hovizontal position. Depending from an e N cta

ing with thig stil} at ibs hottom are two chambers, to which ate mmneci o e

pipes. Running into this still from one end, and near its \)ott()}l\h g» it}

which is provided with & series of short pipes, which run erosswise i o,

of the eylinder, said shorl pipes being provided with a number of smpml) e o

tions. Also o pipe which passes down through the still and OWSS int oo WhIE

the chambers for the purpose of conveying the oil into the still, and & pgway
communicates with the still at its top, for the purpose of conveying
vaporized oil,

TImprovement in appa.

and constructed
short section of
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69,716--0ctober 15, 1867. BAMUEL ANDREWS. Improved safety valve for oil
stills.

he nature of this invention conslsts in the construction and application of g
gur{et;" valve to be placed in the bottom of oll stills as o ;’»reventilvle spainst Lf\nla
flow of the contents of the still in case of aceident of any kind happening to the
tar pipe, 49 in the case of the breaking out of fire in oil refineries 1t has always
heen impossible to save the contents of the stills from heing consumed, becauss
of the breaking, bursting, or fracturing of the tar pipes from the falling of tim-
bers or Aébris, or any of the epuses incident thereto, and permitting the eseaye
ot the entire contents of the stills, thus greatly enhancing the dangers attendant
upon the manufacture of oils, etc.; also,in extreme cold weather, pipesirequently
purst from that eause and the contents wasted. ~

ot 955—June £9, 1869, FRANCIS McCARTY. Improvement in the dictillation
of hydrocarbon odls.

Claims causing the oil in the still to move in & continuously returning current
ar flow, by means of a jet of steam, and a funnel inserted in the steam pipe hack
of the discharging aperture,

110,516—December 27, 1870, SAMUEL VAN SYCKEL, Improvement in stills
for petroleum and other oils,

The still and furnace are constructed in the ordinary manner, and the dome,
preferably of tripngular form, is conneeted with the still. At or near the center
of the still, and from the interior of the dome, sugpend o series of pipes, connaected
with the steam boiler, somewhat resembling a gas chandelier. The ends or
surfaces of these pi%ms are perforated, so that jets of steam may he thrown
through them into the vapor above the surface of the pil. The dome is for the
purpose of conducting t]}e lighter vaepors to the pipes conneeting with the worm,
a8 t‘my,rising first, will fill the dome and keep the heavier ones from the conduct-
Ing pipes until the steam jets act upon them.

122810—January 16, 1872. CHARLES J. T. BURCEY.
tilling and bleaching oils. |
Claime the combination of air tube heat chamber revolving hollow heater
shaft heaters and hollow perforated arms in the retort,

133,425—November 26, 1872, TIRAM W. FAUCETT. Improvement in appo-
ratus for distilling hydrocarbons,
Claims the combination of chemieal box dripping pipes, and vapor pipes with
condensing cylinder and perforated cylinder.

152,060—Tune 80, 1874, ROBERT KLOSTERMAN. Improvement in appare-
tus for distilling oils, fats, and petrolewm.
Claims the combination of a still, a steam pipe, provided with a water trap, a
plow-off cock, and an upwardly inchned nozzle.

150,265—0clober 27, 1874, J. PARK ALEXANDER AND WILLIAM EBER-
HARD. Improvement in oil stills.

Claims the combination of a still (Yrovided with the steam coil, which extends
 short distance above the contained oil, provided with inlet pipe, which extends
down into and to the bottom of the superheating chamber, u furnace situated
g short dlstance below the still, and independent thereof; and u cylindriea) super-
heater provided at its tog1 with an inlet pipe and exit pipe, which extends down
into and to the bottom thereof, said superheater placed entirely within the fur-
nace st its top central portion, and oxtending from the top down into the fur-
nace to near the bottom, whereby the heat In the furnace is made to pass all
around and envelop the superheater on all sides,

168,342—0ctober &, 1876, CORNELIUS VAN DEVORT AND CORNELIUS
VAN TLEET. Improvement in distilling oils,
(laims a convex metallic cove provided with a flange and stops in combination
with a wooden tub, the lange forming a tight joint,

174, 780—~March 14, 1876. 'WILLIAM DOR. Improvement in oil refineries.

Clatms the combination of still coil pipes, heater, and separator provided with
8 stirrer.

254,176—February 28, 1889. CHARLES J, TAGLIABUE, Apparatus for dis-
tilling petrolewm.

Claims in an apparatuas for distilling oils, the combination of » furnsace, a liquid
receptucle above the sama, an oil tank and vapor chamher, a condenser, & vapor
pipe leading from the vapor chamber to the condenser, a vapor pipe leading
rom the oil tank also to said condenser, an oil lifting pipe extending trom the
oil tank into the vapor chamber, and a steam pipe uniting at its end with the
end of the oil lifting pipe and forming therewith a steam atomizer.

29),868—December 25, 1888, RICHARD DEAN. Apparatus for distillation.

Claims the combination with a still and a heater for heating the material before
it is distilled, of & steam atomizer located within the gtill, said atomizer consist-
Ing of an oll chamber having an oil supply pipe communicating therewith and
orifices opening into the still, a steam chamber provided with steam induction
pipe and with amall pipes or tubes extending into the oil chamber for atomizing
the oil, and a steam coil located below the atomizer.

806,097 —September 16, 1884, HENRY McMANUS. Apparatu's Jar treating
refuse from oil refineries.

The object of this invention I8 to ufilize the waste produet from coal oil and
ofroleum refineries known as ‘“sludge,” and which is ordinarily discharged
nto streamns, watercourses, or the ovean. In produing a heavy hydrocarbon
oil suitable for lubricating and other purposes, by subjecting the sludge to heat
in an apparatus constructed to permit a free cireulation, and_thorough and
uniform heating of the material, however thick and viseld it may be, and regerd-
less of the extent to which it may foam, and claims—

The combination with & lower vessel having a heating epparatus connected
thereto, of an upper vessel, a pipe leading from the upper part of the lower to
the up%vcr part of the upper vessel, a pipe leading from the lower part of the
upper to the lower part of the lower vessel, and pipes leading from both vessels
1o the condensers.

H1,300—September 17, 1883. WILLIAM H. PITT. Apparatus for distilling
crude petroleum,

Claims the apparatus for distilling and deodorizing petroleum having sul-
phurous or other offensive odors, sald apparatus consisting of & furnuce with
two fireplaces, o retort over one fireplace, and a deodorizing receptucle over
the other fireplace, and a pipe opening into the upper part of the retort aml
pessing down through the retort and out near the bottom of the latter to the
8aid receptacte, which has a discharge outlet for the deodorized vaporg.

415,870 November 26, 1889. FRANK W, MINSHALL. Process of and appo-
ratus for distilling and desulphurizing hydrocarbon oil.

Claims the process of distilling and desulphurizing volatile hydrocarhon oils,
whith consists in heating a quantity of hydrocarbon ol of high epecific gravity

Improvement in dis-
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in & still, and injecting a lighter hydroearbon oil into the still with steam and
oxyen, the steam heing alternately superheated or wet, fccording to the tom-
perature of the bath.

431, 380—July 1, 187, THOMSON MeGOUWAN, Appwratus yor distilling oil.
Claims the combination, with a stijl, of o chemival container lovated inside
the still, said chemical eontainer having u feed pipe extending outside the still
u{y}l‘ having un eduction pipe or opening discharging into the vapor spage of the
still,
~;’-1,§2‘?3-Janufzry 20, 1811, BENJAMIN N, HAWES. Apparctug for refining
(.
_ Claims m an apparatus for refimmg oils, a steam geucvator and an oil vapor-
lzing chamber, il combinution with 4 desulphurizitg chuonber containing gravel
or other like substance, an int lite vhamber partialy filled with gravel

]
and connested with the desuiphurizing chamber gl pipes connecting the steam
digte chamber.

generitor and oil vaporizing chwmber with szid interm
00T Myreh 1, 3892, HENRY A DIENL. Production and wanufocture of
pure asphaltusn, ete., from natural asphett.

Claims the process of obtaining pure asphaltinm, which consists in subjecting
the bituminous substunee to o sutlicient dregree of heat ino cloged ﬂ»rimu ry retort
to melt it, separating from the melted bitumen its ewrthy and soltd hoeparities,
and again subitting the thus purified bitumen 1o heat in g secondary cosed
retort 1o distill it.

JIT158--Tune 14, 1882,
carbion or other ods,

Claims in an apparatus for the continzons distillation of 6il, & mglply tank, a
eoil, comnections hetween the Lwo, means for heating both tank an 1], 1eans
for foreing the laguid fron the supply tunk tirongh the sald eoll, & steam jet or
blast in conneetion with suid enil, s rétort through which the lHoguld is aluoe foreed,
snid retort heing provided with baflle plates ond a draw-off eock, o steam vjector
fitted to said draw-off cuck, a second heating ecdl in connection with the retort,
au expansion chamber conpected with one end thereof, o condenser in connection
therewith, and a gus bolider or other receptacie.

L8443 February 8, 1583, THOMBON McGOIWAN.
and purification af hydrocarbons.

Claims in a still for the distillution und purification of hydrecarbons, the com-
hination with a still body or shefl, of shelf or dinphiragm for supporting parifying
material, clreuitous p ag formed for the distillates to Puss throngh, suid
passages covered ov constrteted {n such o manner that particles droppng rom
above them are prevented from dropping through them.

507,230—0¢tober 24, 1593. ROBERT H, LAIRD, Process of and apparaius for
deodorizing and refining crude oils.

Claims the process of distilling oil, which consists in firgt introducing the erude
0il to be treated into & vaporizer, then introducing steam at g temperature of
substuntially 212° to suid vaporizer, whereby the ileoholie series of vapors ure
genergtod, then withdrawing sald vapors, then introducing superheated steamn
to said vaporizer, wherehy e oleie series of vupors are generated, and then with-
drawing said vapors as in an apparatus for distilling oil, the comhination with a
hoiler, g serics 0% thaes therein, s tubular oil chamber sarrounding each of several
of said flues, an inlet and an outlet for each of said oil chambers, & pipe affording
communication between the steam space of the boller and the inlet of said oil
chymbers, o receptacle outside the boiler, and o pipe communicating betwern said
receptacle and said oil chombers.

581,660-—December 25, 1894, STANLEY C. PEUCHEN. Apparatus for vaporiz-
ing petroleum or other liguids.

Claims in un apparatus for vaporizing lignids, a still to eontain the llqnid to be
operated on, an electric heating apparutas for acting on said liquid, means for
suspending sald electrie heating apparatus near the surface of the liguid, and
wires connected with suid heating apparatus and with the still at about the center
of the latter, whereby said heating apiprratus miy rise wnd fall egually above and
helow the center of said still

656,155~ March 10, 18%. WALTER P. LOWE AND CHARLES W. BIL-

FINGER. Process of and apperatus for distillation of oil.

Claims am oil still provided at its top portion with o heat-storing and heat-
absorhing strueture sustained therein, the Jower portion of the still forming a
receptacle for the collection of drippings from said structure, an oil admission
pipe, & steam injector pipe therefor, bathof said pipes being located in front of said
strueture, and & vapor exit pipe.
564.920—July 28, 1896, WERMAN FRASCH. Apparatus for purifying petrolenm.

Claims in combination with an oil still and a condenser s purifying apparatus
comprising o vessel containing u liquid bath, o number of columns of small
dinmeter containing purifying material arranged in sald vessel and surrounded
by said hath, pipe conpections between the vapor space of sgid still and the
column inlets severally, so that every eolumn regeives its several portion of vapors
given off together from the spme body of oil in distillation, pipe connectiony
between the column outlets and said condenser, and exhausters in communication
with the said column outlets arranged to nid in counteracting differences in the
resistance of the aaid columus,

624,588 —July 25, 1895, ALEXANDER ADIASSEWICH. dpparatus for dis-
tilling petrolewm, clc.

Claimg an apparatus for distiliing liquid, consisting of a heater, a eylinder
heated by the latter, o chamber located ub oneend of the eylinder and inte which
the liquid is delivered, and o rotary, tubular shaft having helical scragem and
jet nozzles and extending through, communieating with, and receiving the liquid
from: snid chamber, the Hguid enitering the shaft and issuing from the jet nezzles
ngainst the inside of the eylinder.

645,745— March 20, 1900. FRIEDRICH BERG. Mineral-ofl stil.

Claims a retort or still for vaporizing petrolenyn, comyrising an oll receiving
tank having a vapor outlet at the top, heating colls arrpuged at different elovi-
tions, respectively, within the tank, means for supplying and eontrolling the
supply of steam to the said colls, and mesns for discharging and controlling the
disc-?mrge of live steptn into the tank at different elevations.

v e8—January 12, 1904 ADOLPHE C. G. DUPUIS AND WILLIAM 8.

FELYL. Distilling apparnfug.

Claims a distilling apparatus, comprising a Honid eontaining receptacte, tho wall
of said receptacle Baving corrugations formed therein, & eonieal vapor chamhber
mounted a{mvo sald receptacle, o foraminons chemical-contaiuing partition
between the chamber and the recoptacle, upwardly extending converging plates
memtend in said chamber, & (lling of noneonducting materind for said plaves, an
outlet for the lighter vapors at the apes of suid chareher, nnd outlet conduits for
the hegvier vapors, Iving between the walls of the charmber and the aforesald
eonverging plates, said conduits converging and jolnivg & common duct outside
said chamber,

CARL MARIA PIELSTICKER. Distillativn of hydro-

Stitl jor the distillation
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767,88 April 12,1905, TORACE W. ASH.  Still for rrude bituminous material.

Cluims the combination ot a still for distilling crude bituminous material, &
compurtment ut the exterior of the still, a furnace soJovuted us to heat the exterior
of e still, the interior of the furnace being in communiealion with the aforesald
compartment, the compurtment being in communication with the tuterior of the
still, wherehy the produets of combustion may pass from the furmaee 1o the com=
?:irtmum g tlere heat the exterior of the still, and then pass on and be injected

nto the interior of tho still

786,828—April 11,1505, EDWIN A.MOORE:. Tar dehydrater,

Claims a tur debydrater consisting of a rcce%)tacl(: provided with a supply pipe,
an ugitptor having a tubular body and tubular wrms, trunnions detachably
conneeted 1o the body of the agitiator and provided, respectively, with steam
5\}5)191y and discharge pipes, a detichuble head at each end of the receptacle pro-
vidéd with tubular beatings and stufling boxes for said trunnions, o tar dischurge
opening in one of the heads of the receptuele and in the plane of the level of the tar,
and a condenser,

Subclass 4,—Stirrers and Scrapers.

20 0Y8— February 15, 1859. JOHN NICHOLSON. Improvement in relorls for
distilling oils from coal.

Claims the use of o eurved blade or Plades placed on the agitators or arms of o
shaft, for the purpose of agitating, lifting, mixing, and briiging all parts of the
muss within the rétort ineontact with theheat. Reissue 782, May 38,1869, Covers
the use of straight as well as curved blades.

23, 719—April 19, 1859, WILLIAM SMITH. Improvementin conl-oil retoris.

Claims the making of hillow agitating urms, tocommunicate with ahollow shaft
for the purpose of cooling them, by weans of & current of air or water passing
through the said ghaft,

26,6826~ November 20, 1859. MATTHEW ITODIINSON. Improvement in retorts
for distilling conl vil. '

Claims o stationary retort with a shiaft atmed with knives whose edges are at
right angles with the shuft passing through it, by which, when motion is given
1o theshalt, thecoul is broken and pulverized more effectually and more ¢eonom-
feally than by any other method.

£1,042— November 21, 1865, CHARLES A.HARDY. Improvementin oil etills.

Cladms constracting o still for the distillation of oil and other liquids with an
outer chumber enveloping it on the top and at the sides o as to sum‘e a space
above and wround or partly around the inner or uin still, thus forming an outer
and inner chamber, communicating with each other by means of one or niore
siphons or valves, for the purpose of heating the oil or othier liquid and vaporizing
its lighter constituents before ity admission into the muin or inner still, and thus
eflecting an eronomy of heat.

80,80 4—July 2%, 1868, CHARLES LOCKIIART AND JOHN GRACIE. Improve-
ment in stills jor hydrocarbons.

_ Claims providing o still for hydrocarbons with o valve, which will act from an
internal or external pressure.

80,285 —Tuly 98, 1868, reissuc 4,015—Avqust 15, 1871, CHARLES LOCKHART
ANDJOHN GRACIE.  Improvement in atills for hydrocarbons.
Claims in combination with an npright still o eorfes of fire chambera radielly
arranged around and uopder the still, such chambers converging to o central
smoke ehamber connecting with o fine or chimney.

130,668 —A ugust 20, 1872, WILLIAM B. SNOW,
distilling petrolewm.
Claims the arrungement within a tank of a rock shait carrying a dasher, a
crank rod, and crank wem of 4 driving shaft for operation.

197,406 —Aprit 1,187%. WILLIAM B.8NOW.  [Jmprovement in oil stills,
Clalms o reciprocating dasher corresponding in contour, as deseribed, with the
trinsverse section of the tank, and arranged 1o move in a direction longitudinal

with the latter, and at & slight but appreciable distance from the heating surface
of the tunk.

150,465 May &, 1874 CORNELIUS J. CRONIN.
refining oils.

Claims the improved still for refining petroleum, consisting of a stfl with end
extension chambers, and reciprocating sersper plutes for preventing the forma-
tion of the sediment on the bottom of the still and carrying the sameinto the end
receptacles.

162,985— May 4, 1876, JOHN L. STEWART. Improvement in petroleum stills.

This invention relgtes to improvements in the construction of apparatus for
the continnous distillution of cils of different density from a compartment still,
or several stills conneeted together, and consists in dividing one still into two,
three, or more compartments ar sections, s0 that ench compartment having
separate fires ean be heated 1o the necesyury temperature to suit the density of
the oil contained therein, und muke oil of o different speciGe gravity from énch
compartment, These compartments are provided with serupers secured to
endlpss chains, which are mounted on shafts driven by power. These serapers
remove all sediment and parafline oil from the bottom of each eompartment into
a Teceptacte at the back end, therehy obviating the necessity of having to stop to
clean out the stills, Overflow pipes are so arranged in combination with self-
acting valves controlled by floats s to carry off the heavy oil from the bottom
of one still intoe the next contiguons still, and thereby maintain constantly the
proper lovel of oil in caeh compartment.  Also in the comhination, with a com-
partment still for continuous distiligtion, of communicating pipes and automatic
regulating valves, wherehy the ol in each still is maintmned at a proper level
also, in the combination, with a compurtment still for continuons distillation, of
a pipe or trough conveying the oil from rear pocket of one still to the front end
of the next still; also, In muking the said pips as a conduit or lining along the
side of the still, to form o lining of ronning oil between each compartment, and
thereby prevent the temperature of one compartment being affected to any great
extent by that of the next; also, in the ecombipation. in o eompurtment still for
continuona distillation, of serapers arranged on endless chaiuy; also, in the
particular construetion of the serapers il the mode of eonnecting them to the
chain; and, also, the general combination of parts which go to form the con-
tinuous seraping arrangement.

166,840 A4 ugust 2, 1875, JULIUSC. DICKEY. Improvementin oil stills.

Claims a tank provided with an inclined partition in combination with & pump
or other foreing apparatus.

£09,948— November 12, 1878, OLE TILTON. Imgprorvement in oid stills.

(]:mims in an ofl still, o subehamber, provided with inlet openings and discharge
tubes.

Improvement in apparatus for

Improvement in slills for

MANUTACTURES.

224,301— February 10, 1880. JAMES D. MEIGHER. Stll for refining petroleum,

The object of this invention is to prevent all'coking or burning of the oil while
being vaporized, prevent chilling, preserve a uniform heat through the whole
mass, eatse more rapid vaporization, and preserve the color of the produets and
in making lubricating oils, to prevent them from chilling and becoming black and
stringy, und this is dccomplished by the agitation of the whole body of oil b
meehanieal contrivance while heing vaporized by heat, and at the same ting
introdusing a current of heated uir into the oil to assist the vaporization und
facilitute the flow of vapor through the pipes into the condenser.

259, 981—January 31, 1882, GEORGE C. TREWBY AND HENRY W. FEN-
NER. Distillution of coul tar.

Claims the u{»pumtus for distilling coal tar, consisting of a main steam ipe
with itscontrolling cock, small branch pipes, ring, lesser branches, and outlu& or
jets in conjunction with a suitable Torm of slill bottom,

105,798—June 25, 1889. ROBS J. HOFFMAN., FEvaporating appuratus.

Claims in eombination with the st.1l for treating hydrocarbon vils, o steam pipe
within said still arranged to substantially cover the surface exposed to the heat,
the suid pipe being placed close to said surface and being provided with dischmgé
orifices opening directly against the said surfece, whereby the jets of ateam aye
caused to impinge directly on the surface to be protected,

49(17,144——J'anuary 17, 1893, HERMAN FRASCIL Apparatus for refining petro-
cum.

Claims the combination with an oil still having & furnace and a flue leading
therefrom, of s purifier in the flue, and a feedor adapted to discharge the purifying
material among the vapors in sald purifier, which purifier communicates with the
vapor space of suid still and has a vapor exit pipe.

503,906—August 29, 1893, WILLIAM H. 5P ELWAGON. Tur or petroleum still,

Claims a tar or petroleurn still having a rotary agitator therein, the same being
formed of rectungular and tapering vanes, whereby the material in the still may
he raised and also directed laterally, and thereby caused to circulate,

538,191—January 14, 1896. HERMAN FRASCH. Agitator for stills.

Claims the combination with an oil still, of & number of narrow drags arranged
side by slde on the still bottom and provided with supporting and serapin
edges which rest upon the still bottom in advance of one another and whie
keep said drags from turnin% over and conform to the still bottom even when it
beeomes warped, and means for drawing said drags flatwise over said still bottom
while leaving them free to adjust themselves in all dirvections,

761,815— May 81, 1904. FRANCES B, MERRILL. Still.

Claims a horizontal still of uniform section from end to end, its bottom being
curved in the are of o circle deseribed from g point near the top of the still, and
the top being contracted, in combination with the pendent vibratory agitator,
having s horizontal axis near the top of the still.

Subclass 5—~Condensers,

10,818—April 25, 1854, JTAMES R. STAFFORD. Improvement in distilling and
condensing apparatus.

Claims the pmployment, for the purpose of separating the more and less volatile
prenducts of distitlation, of a vessel, which bas an opening for the escape or with-
drawal of condensed matters, and another opening for the escape of the more vola-
tile matters, and which has its temperatiure regulated by the admlssion of steam
or air through a pipe, passing through its interior or through a chamber, sur-
rounding it.

24,861—TJune 28, 1859, WM. G. W. JAEGER. Improvemenl in apparatus for
condensing coal oil.
Claims the employment of o fan blower when the same is used to dfaw the
vapors from the retort.

24,861—June 28, 1859; reissue 1,902—March 14,1865, WM, G.W.JAEGER. Im-
provement in condensing and separating oils and gases.

C'aims in apparatus for condensing oils and other liguids, in combination, an
annular condensing chamber, through which the vapors of oils and other llquids
are to pass as they come from the retort or still, a condensing surface surround-
ing such chamber, and & condensing surface surrounded by such chamber.

24,00—August 2, 1859, WILLIAM T. BARNES. Improvement in apparotus Jor
condensing coal oil.
Claims the employment of a tube, the lower extremity of which is provided
with tubular arns, the same heing made to revolve, and heing used in connection
with o tank partially filled with water, and a conducting pipe.

28,246— May 15, 1860. LUTHER ATWOOD. Improvement in construction of
apparatus for the redistillation of coul oils. ’

Claims n, separnting chamher constructed when arranged and combined with a
volatile oil still and condenser in such manner as to gradually separats and con-
dense the heavier parts of the oleaginous vapors formed and continuously re-
turn them to the still for a further action of the heat, and at the same time pre-
serve the lighter vapors and pass them over to the condenser.

28,841— May 22, 1860. JOHN F. BENNETT. Improvement in apparatus for

condensing coul oil.

Claims subjeeting the volatile produets of the distillation of coal {composed of
& mixture of varions substances in the form of vapor) directly as it passes from
the retort or prime generator to gradually diminishing degrees gnf heat in a Buc-
cession of condensers, for the purpose of separating by one operation cach of these
several different substances from the other substances with which it is mixed
when in the form of vapor, at the particular degree of temperature at which ii:,
axsumes the liguid form as distinguished from the flnid or gascoud form, 1)&
means of an apparatus such as described when combined with a coal oil retort.

51,858 Mareh 26, 1861, LUTHER ATWOOD. Improvement in the mantfacs
ture of hydrocarbon oils.

Claims the direet application of ice or ice and sult to the condensation of hydro-
carbon oil vapors.

81,998—April 8, 1801. ABRAHAM QUINN. Improvement in apparatus for
distilling oils.
Claims the rectifier composed of an inverted siphon with its faucets and other
appendages, applied, in combination with still and condenser, in such manuer
as'to be capable of efecting the several operations and purposes.




DIGEST OF PATENTS RELATING TO PETROLEUM REFINING.

85, 407—June 10, 1862, JTAMES ADAIR. Improvement in condensers for ofl
slills.

|pims 8o constructing the worm chest of the condenser as to separate ti
dif%%ﬂt qualities of cil by partitions, which the condensed fiuid cnr{) not asls?
but which present no obstacle to the flow of the uncondensed vapor and gas
through the worm.

#,405—Seplember 9, 1862. CHARLES W. GRANNIS. Improved condenser
for coal o1l stills.
ims a.condenser which combines the following features, to wit: First, slopin

ﬂggg; second, an internal trough to catch and conduet the condensed va; orps tg
an external conductor; third, an external spout or conductor passing t rough
or in & trough of eold water to conduct the condensed vapors to the worm or
cooler; fourth, jets of water or a body of cold water upon its outside, in comli-
nation with a caldron or still having a broad open top, upon which the condenser
{5 fitted, forming a cover thereto, so that the vapors arising from the entire sur-
face of the oil in the still may pass direetly to the condenser.

—September 16, 1862. ABRATIAM QUINN. Improvement in apparaius
Mjﬁldisziﬁing petroleum and other oils. Pparat
Claims the arrangement of several rectifiers in combination with each other,
with the still retorf, and with the device or apparatus for fecding the crode oil in
such manner that the vapors of the heavier oils on their way to the condensing
apparatus meet the erude oll on its way toward the still retort and heat the
latter oll to such an extent as to extract the vapor of the more volatlla portions
of it before it arrives at the retort of the still.

37,963—-December 23, 1862, THOMAS K. PETTY AND WILLIAM G, WAR-

DEN, Improvement in 02l stills. : '

Claima the uss in stills for distilling hydrocathon oils, of a double trap, so con-
nected with the atill and its worm pipe or gooss neck as not to retirn to the still
the heavier vapors or any condensed products of distillation, but =0 that any
wnvaporized liquid or solid substances earried over with the vapor, or hoiling
aver from the still, through the still head or goose neck, shall be arrested befors
reaching the worm or condenser, and sither returned to the still or colleeted in
a separate receplacle.

89,918—September 15, 1863, 1. W. WETMORE. Improved apparatus for con~
densging oil vapors.

(laims the separate upward flowing currents above and below the vapor cham-
ber, the propulsion of these currents on the principle of the siphon, the corruga-
tion of tge upper condensing surface, the breaks of wooden angles and doors in
the vapor chamber, and a sprinkler.

§r.838—4pril 11,1865, CYRUS M. WARREN. Improved apparatus for distilling
petrolewm, ele. .
(laims the special application of heat by means of & separate fire or Its equiv-

alent to a condenser attached to a still, for the purpose of controlling and regu-

lating the temperntures of the vapors given off in distillation, in order to pro-
iiuucdu more complete separation of the constituents of complex mixtures of
lquids.

Bsi—June 27, 1865. ELITAH FREEMAN PRENTISS AND ROBERT
ADAM ROBERTSON. Improved apparatus for distilling petroleum.
Claims the employment of boub vapor, stoan, and air pipes, arrangad, con-
structed, and operating substantially as shown and deseribed.

19,020—July 25,1865. L. N. WILCOX. Improved apparaius for separating the
products of distillation of hydrocarbons.
Claims separating benzole from illuminating olls in distilling hydrocarhon
oils and other substances by means of separate pipes arranged with traps, leading
off from different parts of the condenser.

60,368——1Oczober 10, 1865, A. KREUSLER. Improved apparatus for distilling
pelrolewm.

Claims the useof a series of adjoining condensing chambers, arranged substan-
tinlly a8 deseribed, for the purpose of separating the condensed liquids of ditferent
speclfic gravity. B

52.80—January 30, 1866, SOLOMON B. ELLITHORP. Improved refrigerator
and rondenser. :
Claims » refrigerator or condenser for cooling liquors or condensing vapors,
consisting of an outer chamber, an inner chamber, and a system of perforated
ipes,

88,528— March 27, 1866, J. H. FATRCHILD. Improved condenser.

Claimg o basin and perforated condensing pipe in combination with a water
ipe and vapor pipe.

68.005—Septewmber 11, 1866, P. H, VANDER WEYDE,
lilling petrolewm and other Vquids.

Clnima the production of a partial vecuum by suction produced in the still by
& pump either between it and the condenser, or at the end of the tube intended
fur the eseape of the noncondensable products, which vacuum may be filled by
those noncondensable products—vapor, air, or steam—led to and admitted
from the other end of the apparatus, provided with o safety valve.

60,166—Dcngmber 4, 1866, ANDRE FOUBERT., Improvement in distilling
and refining oils, wines, and other liguids.

. Claims a column ‘containing perforated dlaphragms in combination with a

warm or condenser and pipe passing back to the column.

61,12[0—1Janmry 8, 1867, ALBXIS THIRAULT. Improvement in distilling
pelroleum.

Claims tho apparatus constructed to secure a continuous distillation by onp
smgle operation, being o combination of hoilers and tarcock with hot-air chamber
&nd all the pipes and other parts composing the said apparatus.

Improvement in dis-

83.908—April 16, 1867, ALEXIS THIRAULT. Improved apparatus for treating
Petroledm,

eﬁﬁims tble arrangement of one or more steam jets in combination with a con-
nsing eoil,

93,88)—runc 18, 1867. SAMUEL DAVIS. Improved mode of condensing nozious
vap'orx Jrom lard rendering, etc. .
Claims discharging o streamm of water into the discharge pipe of a boiler, for the
Wrposs of increasing the draught from the boller.
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66,?.;i;—fuly 2, 1867, CLARENCE MORFIT. Improvement in condensers for
stills.

Claims o condenser, which is ad g)tnd for use in conjunction with a still, and
which is divided into a number of ehambers communicating with each other
and provided with two series of Pipws or ¢ondnits, so arranged as to admit of the
separation and revaporization of the distillates and their réturn to the still.

68,2571—Auqust 27, 1857, CHARLES §1'017T. Imgproved apparatus for distilling
and rectifying peiroleum.
Claims an apparatus for distilling and rectifying petroleum, in which steam
i8 used in the still, or retort and rectifier.

86,232~Tanuary 26, 1869, C. M. JAMES.
tile hydrocarbons and other substances.

Claims an arrangement of mechanism, by means of which the substance to be
distilled, and the vapor to be condensed, either or both, are operated upon when
extended in thin sheets or strata.

96,097 November 18, 1869, AUGUSTUS HENRY TAIT. Improvement in slills
Jor distilling naphtha and petroleum.

'This invention consists In a supplementary or ascending worm, and o cone
denser, placed over the still proper, up to or'into which ascends all the vupors
that are generated, and, wheré they become separated into light and heavy
vapors, the heavy vapors falling back into the still, leaving the lighter vapors in
the worm or supplementary condenser, whence they pass into a seeond condens-
ing apparatns, where they are finally condensed, the naphthsa or light oils formed
from them being gathered into o suitable receiver.

117,426—Tuly 25, 1871, JAMES J. JOHNSTON, Improvement in processes and
apparatus for treating hydrocarbon oils.
Claims the combination of pipes constructed and arranged with relation to
each other and a condenser, substantially as deseriled.

117,878—August 8, 1871, HIRAM W. FAUCETT AND THOMSON McGOWAN.

Improvement in condensers for oil stills.

Clujrms a longitndinal eylindrical perforated pipe, arranged within the con-
densing eylinder and communicating with the Teed pipe In combination with
:ﬁpor ﬁ)ipes surrounded by water in water box and.operating in relerence to

6 still.

118,00%--August £9, 1871, ANDRE FOUBERT. Improvement in apparatus for
distilling and refining oils.

This invention i3 especially for the refining of petrolenm and separating the
same into gasoline or naphtha, burning oil, and refuse coloring matter, and con-
sists in the use of 4 column somewhat similar to that employed in a rectifying
apparatus for aleohol, the parts being arranged so that the burning oils may
be returned to the still or drawn off separately, and the gasoline or naphtha s
condensed until the lighter oils are dist.lled entirely, after which the burning oit
can he distilled. During the distillation the coloring matter and thick heavy
oils are to he conveyed away 1o & separate receptacle, so that there may he no
tar, heavy o, or similar material to obstruct the apparatus when 1t is allowed
to cool, or niter each charge of the apparatus.

120,589—~0ctober 81, 187, WENRY H. ROGERS. Improvement in distilling
naphtha and other hydracarbon liguids.

‘Phis invention eonsists in an appavatua for separating volatile hydrocarbons
hy repeated vaporization and condensation. The operation is continnous, and
what'is equivalent to a lerge number of fractional distillations is avccompliched
during & single distillation, The apparatus used is, in many respects, similar
to what is known as the eolumn still for distilling aleoholie spirits, but modified
in nll the details, 50 a8 to make it availeble for distilling oils, In the spirit still
it i only required to sepurate fwo principal liguids—alechol and water. Dutin
the oil still a long series of Hquids is to be separated.

SAMUEL EUDSON. Improvement in distilling

Improved apparatus for distilling vola-

128,907— February 20, 1872,
coal pils.
Claims in distilling barning oil from petroleum, the use of a condenser of a tem-
perature as high a3 the fire test of the oil, and passing away the uncondensed
vapors freely and directly to the atmosphere.

182,263—0ctober 15, 1872. CHARLES W, DURANT AND JOHN GRIFFITH,
Improvement in condensers for vacuum pans, ete.
Claims the arrangement of a cooling jacket o1 apron hetween the vapor squly
ipe of & condenser. anud the injection pipe, said jacket or apron being made to
ip beneath the bottom end of the injection pipe in the condenser.

133,4%6— November 26, 1872, HIRAM W. FAUCETT AND THOMSON
McGOWAN, Improvement in apparatus for refining hydrovarbon oils.
Claims the arrangement of o supply pipe, injecting pipes, and vepor prpes,
combined and operiating in connection with a still and water box.

143,046—0ctober 21, 1873, SAMUEL VAN SYCKEL. Improvement in eppara-
tus and processes for treating petroleum.

Claims the process of treating crude’petroloum with the resultant product of
only oil and gas, by effceting the condensation of the oleaginous vapors, and the
immediate réturn of the condensed product to the hody of oil in the treating
chamber, and carrying over only the uncondensalhle gases; and,

The combination of & verticul chamber, for treating erude oil, furnished at or
neur its lower end with a pipe or pipes Ior the admission of ateam, and a con-
densing chamber arranged ahove, with condensing pipes {or condensing the olly
vapors, and & gas pipe from the dome or chamber above forcarrying off the uncon-
densed gases,

154,17 —~September 8, 1874, SAMUEL VAN SYCKEL. Improvement in con-
densers for hydrocarbons.
Claims in eombination with a vertical condensing chamber, & vapor pipe ndmit-
ting the vapors at or near its upper end, a water spray pipe dischurging upward
at or near its lower end, and a supplemental tubulir condenser.

156,860 November 17, 1874, REUBEN D. TURNER. Impronement in appara~
tus for refining ofls.
Claims the combination of oll evaporator, steam jacket perforated mixing
chamber for the vapors of the oil and steam, drlp pipe, and one or more con-
densers, all being arranged for operation.

168,000—September 21, 1875, ROBERT SPEIR AND JOHN MATHER. JIm.
provement in apperatus for condensing vapors, gases, etc,
Claims the apparatus consisting of the shelves. blocks, provided with tapered
openings, baffie plates, pipes and tanks, ell combined and operating togethér.
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170,730 Decenber 7, 1875, MILO HTARRIS,
stills and drying chanbers.

Claims the combinution, in an evaporating chamber, of o spirad or Tabhbeted
condenser, havg o longer vertiend than horizontal dimension in it§ ¢ross see-
tion, and huving st inlet and ontlet extended outside of the chuanber, with o cor-
espondingly spiral or rubbeted trongh, to enteh gnd convey the eondensution.

218,305 March 18, 1878, JOHUN DAUL.
ing petrolewn.
Claims in combination with o still roetifer and condenser, the separator with
o pipe, for consducting the oil direetly tack t the stifl, and the attached pipe, Tor
druwing off the water.

¢17.905--July 23, 1879. JOUN W. CULMER.
separating hydrocarbon oils. -

Cluims in w separator condenser for hydrocarhons, @ worm consisting of two
o mote struight pipes commectad ot rectirting lowar levels by eouplings forniog
cross piped in combingtion with g txap receiver, for eachicross pipe and a separate
tait pi}w, having the upward Lend between saad trap reesiver and the outlow end
of said 1uil pipe.

22,087 — February 8, 1880, JOHN H. NICOLAT AND WILLIAM ¥. NICOLAL

Coul eil condensing and separating apparatus.

This invention retutes to means for separating the distilate from coul oil or
patrolewn stibls into fuid bodies differng in specifie gravity; and it consists in
w wornt tuh or cooling vut and a closed separator provided with o pipe leading
from the soparator to the exterior of the vat, and having o worm seetion leading
from the stild o the sepurator, and also other worn seetions leading from suit-
uble parts of suid sepirutor to uezzles ot the lower purt of the vat, by means of
whiel o heavy burning fuid ond alight hydrecarbon are delivered from the respec-
tive nozzles ut the sname time,

2 —April 6, 1880, 'WILLIAM ATWOOD,
Clisnns the combination, with a still for vapo

Improvement in condensers for

T prorement in apparatus jor rectify-

Improvenient in apparitus for

TDistillation of oils.
zing hydroearbon oil, of o con-

denser inelined upward from the dowe or goos: neck of the still, to cause the
vapors condensing therein to flow back through the upward current of uneon-
densedd hot vapors, 4 refrigorutor or coolrr conneeting with the lower end of the
lntlnmil eomdenser by o pape provided with a trap to prevent the passage of
angeon

5o vupor or guses through the refrigerator,
June 249, 1580. JAMES H. ALEXANDER. Process of refining petro-
‘e

Claims the method of separating the products of distillation into several grades
which consists in condueting the vipors from the still into o commoen Teceptacle
wherein the vapors are allowed to sepurate, as such, by their own gravities, and
then condneting thegn, according to their gravities, to separate condensing
WOUTINH.

230,280-Tuly 20, 1580,
ing petrolenm.
Claims the proeess of produacing lubrieating oil from ernde petroletm placed in

o diguster by driving off the gas with stearn at o pressure of about 40 pounds

nnd that portion of the petroleum adapted for dluminating oil by the action of

hve steam at 4 pressurs of not over 75 pounds, allowing the heavy oil to cool,
keating it and agitating it & second time by live stearn at the pressurc last men-
tlerend, allowing it to eool, and heating b and agltating it by steany & third time,
and thencooling the heavy or Inbricating oil, with its condensed water, as slowly
a8 practicable in receivers; and,

A separator maade 1o receive condensed liquid from distillate of petroleum and
v.mn-rymustruatud with inclined sides, partition inclined shelf, and waterway with
its gute.

230 618—Aprd 5, 1881, ALBERT NEILSON., Process of and apparatus for dis-
tilling petroleum produets.

Cluims the methad of separating the prodaets of petroleum by distillation,
econsisting in snbhjveting the vapors 1o the condensing wetion of one or more dia-
phragms of water thnperw.il to econdense the desited constituent of the oil
and permit the passige of the next more volatile eonstituent to the condenser.

£48.400—June £8, 1881,
vapPOTS.

Claims in o cooling ap?umtus & cooling pipe suspended from a plate and con-
trieted at the upper end.

243,930«—}11114 6, 1881, THOMAS MARRIN. dpparatus for refining petroleum
and tar.

Claimus the eonnbination, in a refinery, of a tank, a serles of siphon pipes having
their lower end iminersed in a cooling Hquid in sald tank, an elevated connecting
pipe uniting the vpper end or longest Ieg of the siphons, and pipe with the ben-
zine tank, steam enil therein, and gas holder,

SAMULL CHENEY. Process and epparatus for distill-

OTTO BRAUN. Cooling apparatus for condensing

954’2[?OM Miarch 14,1852, JOHEN N. MARTIN, Process of and apparatus for dis-
titling oil.

Claims the improvement in the proeess of distilling oil which consists in sepa-~
riting the privviry distitlate from the stillintn il and vagm‘, purtislly or wholly
enndensing such vapor, then separating the resulting condensed products into oil
and light vapor by subjecting them to the netion of the primary hot vapor distil-
Iutedmm finally conducting uway and condensing separately the light and heuvy
produets.

258,884 May 83, 1882. LOUIB DAUIL. Apparatus for rectifying petroleum,

Clalms in an apparatus for reetifying petrolenm, in combination with the main
portion or walls, perforated plates, pipes, und eup, the eoils ot worms sitnated
;ustl hf:m‘,ﬁi.th plates aud the hot water tank, and pipe connecting the worms with
such tanks,

281,045~ Tuly 10, 1888. HWERMAN FRASCIL  Process of and apparatus for the
fractional distitlation of hydrocarbon oils.

Claims o process for the fractional distillation of hydroes
in introductng into the vapor
hay tittie or no aftinity, xmrg Ty
densers of different. tnm}mrzuu LRNRITIN

Inan apprratus for the fractionad distillation of hydrocarhon oils, the combi-
nation with a condenser provided with o vapor conduit, of pipes for supplying
mized vapor of hvdracarbon oils and stenn or equivalent ¥apor to the lower
portien of the eondenser.

208,210— May &, 1584,

] rbon oils, consisting
1 the still & vapor for which hydrocarhon oil
0 together sueh vapors through s series of con-

EDWARD KELLS. Apparatus for distilling petroleum,
Clafms in combinution, water box ar tuuk, reeeiving box or boxes, itomersed

therein, condeasiigr pipes opening into the receiving boxes, and discharge pipe

provided with a bent tube, tixed to its underside.

MANUFACTURES.

Jon.07—December 9, 1885, CHARLES ANTHONY BURGHARDT, Appara.
tus for condensing naphtha and other vapors, P
Claims a condenser or section of a condenser for use in the reeovery of ingi,

rubhier solvents and for other uses, divided into compartments by medns of m.if

titivns of wire gauze or perforated plates extending through the shell or walls of
the cundenser into the body of cooling liguid outside the condenser.

310,497—January 6, 1885. RICHARD DEAN. DProcess of and apparat
fractional distillation of petroleum. f pparatus for the

Clalms in the fractionul distillution of petroleum, the process consisting 1n
passing the vapor from the still through condensing tubes or condnits (ong oy
more), and conducting the uncondensed vapors backwardly in direet contpet
with said tubes or conduits, and thence into a condenser, whereby the unpop-
densed vapor serves us the sole condensing bath or medium for the vapor comh:g
from the slill, and drawing off the liguid condensed in snid primary condensing
tubes or conduits; and, . o

1n an apparatus for the fractional digtillation of petroleum, the combination
with a still and condensing tubes ar condnits (one or more) communiciting thern.
with, of a chamber inclosing auid condensing tubes or conduits, and construeted
and srranged to convey the uncondensed vapor issuing from the said tuhes or
conduits backwardly in direct contact therewith, and eonstitute the sole con-
densing medinm therefor, 4 condenser connected with said incloging chamber, und
pipes for drawing off the liquid from the condensing tubes or conduits,

313579— March 17, 1885. JOHN E. BICKNELL. Apparatus for separating oil

TAPOTS.

Claims the separation of the diflerent grades of oil contained in one commnn
invention which eonsists in a special construction having the objeet to inaure the
certain condensation of the vapors of the heavy oil, while the vapors of lighter
sgeciﬁe gravity pass off scparately, and also in means for accurately regulating
the temperature of the condenser at all times.

380,988—September 25, 1888. CHARLES F. THUMM. Refining petroleum.

Claims the combination, with primary furnace and its retorts, of injector, and
rovision for admitting air, and a serles of successive condensera and trap pipes
%uud ing from the same, and the retort wherein the oil is initially heated, the same
being connected with the decomposing retort in the primary furnuce by means
of o trap pipe.

426,173—April 22, 1890. JAMES DEWAR AND BOVERTON REDWOOD,

Apparatus for the distillution of mineral oils and like products,

Claims in an apparatus for distilling oil, the combination of the retort, the still
head, infree communieation with the retort, the condenser in free communication
with the still head and provided with a regulated outlet, the oil pump having »
pipe leading into the retort and extending nearly its full lenyth, and the sir come
pressing pump having a pipe communicating with the still head.

471,201~ March 23, 1892. JOHN LAING. Apparatus for destructive distillation
of mineral oils.

Claims the combination, with g still for the destructive distillation of minersl
oils, of & loaded outlet valve and a relicf tank interposed between the said outlet
valve d:md an ordinary condenser, the said relief tank being used more or less as
a condenser,

486,0534— November £2, 1802, HENRY 8. BLACKMORE. Condenser.

Claims in s condenser, the combination of an inverted conicnl outer vesselhav-
ing an inlet pipe and a discharge pipe at its lower end portion and nn inlet pipe
at its upper énd portion, the inverted conical inner vessel, having its exterior pro-
vided with o spiral flange, which gmduallfr diminishes from the [nrge to the small
end of the inner vessel and has its outer edge in juxtaposition to the inner surface
of the onter vessel, meuns for rotuting the inner vessel, with its diminighing spiral
flange, to force the condensed material toward the discharge pipe of the outer
vessel, L movabls cover and a water jacket surrounding the outer vessel and pro-
vided with a lower inlet pipe and an uppor outlet pipe.

630,800—December 4, 1894, ALLEN H. DUNKLE. Vapor condenser.

Claims the condensing chamber provided with inlet and outlet openings, in
combination with & central water nipe and a coiled water pipe, the ends of said
water pipes projecting through the closed top of the condensing chamber and
discharging thereon so as to overflow the exterior of the chamber.

596,814—Tanuary 4, 1808, HARRY W, ILAND. Condenser, distiller, and fecds
water heater.

Claims the combination in an annmhus for eondensing, distilling, or heating
feed-water, of a casing, o series of tubes, and tube-plates so arranged as to he
detachable from the caging and forming a removable tuoe structure, with deflect-
ing-plates carried by the removable tube structure.

619,518— February 14, 1805. ADAM SLUCKI. Apparalus for heating or cooling
gascous media.

Jaims in an apparatus for heating or cooling fluids the combination of tubes
forming a conducting way for one medium, a easing inclosing said tubes, and cor-
rugated partitions séparating the tubes, the erests of the corrugations extending
between tubes nearly to the plane of the axis thereof, whereby thin spaces are
formed around tubes and connecting slits, said slits and spaces forming & way or
conduit for a second medium.

W‘M,.HSG-April 11, 1899, JAMES R. WHITING AND WILLIAM A, LAW-

RENCE., Apparatus for sepurating and recovering valuable vapers.

Claims an apparatus for recovering or restoring vapors to liguid form, eom-
prising o main receiver, a reftigerator, a pipe leading from the main receiver into
a coil In the refrigerator, o collecting vessel in said refrigerator, with the interjor
of which the coil communicates, a trapped pipe leading from the lower portion
of said colleeting vessel Lo ancther receiver, a vapor receiver having g valve con-
trolled plpe connection with the upper end of the eolleeting vessel, a pump having
A pipe connection with the vapor receiver, an air-tight tank for containing &
liquid, a pipe leading from the pump to the bottom of sald tank and having & per-
foxated horizontally disposed porfion, a coil in snid tank communicating with
and receiving the drip from the refrigerator, an air discharge glpc leading from
1!11{1 auid tfi,llk, and a pipe leading from the upper portion of said tank to the siid
other receiver.

700,375'«—May‘£0, 1802. JOHN S. ROAKE. Distilling apparaius.

. Clpimsin on apparatus of the character described, a condenser coll, o pipe “‘-ﬂdj
ing from a retort, an elbow connecting snid pipe and the coil, a boss on said elbow,
a Tapered casing detachably mounted on said hoss, a jet nozzle extending into
said casing and connected with o source of stenm supply, & pipe connecting said

easing with an elevated tank, and a pipe ulso connected to said easing and with an
open funnel,
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ya1.901— May 5, 1908, WILLIAM T. LEMAN. Condenser.

Cletms & condenser comprising a casing having a plurality of flues extending
therethrough, means for passing a cooling agent through sald ilues, mepns for
admitting vapor into said casing at one side thereof, and an annular baffle plate
arranged between the flues within said casing adapted to compel the vapors to
pasg sround parallel to the outer wall thereof across the path of the outer flues,
said badlie plate being apertured on the opposite side therof to ndmit the vapors
{nto the spico within the same and into contact with the inner flues.

755,760— March 29, 1904. LOUIS GATHMANN. Apparatus for distilling pétre-

Tewm.

Claimos in & distilling apparatus, the combination of a liquid-heating means; a
vaporizer in communication therewith; o condenser communicating therewith;
means favoring the radiation of heat from the top walls only of said condenser;
and means for drawing off fractions of the condensate along the coursa of said
condenser.

Subeclass 6,—Bottoma.

84,017— Muy 31, 1859. WILLIAM G. W.JARGER. Improvement in retorts for
distlling oil from coal.
Consists in providing eertain side chanmnels at the sido of the retort and arching
the bottom so that the heavier oils may be drawn off before they are charred.

32,557—-2711,113 18, 1861, J. G, COLLINS. Improved wethod of securing botloms
to stills.

Claims a ring or clamp in combination with the bottom and a flange, each
formed and constructed as described.

58,704—July 4, 1661, JOSHUA MERRILL. Improvement in the distillation of
hydrocarbon oils.

Tnthe distitlation of hydroearbon illuminating olls from erude coal oil or petro-
1enm it is customary to place caastie sodey or caustic potash in the still for the
purpose of removing undesirpble matters from the oil. This praetice, although
apparently necessary to the gmductmn of good oil, is very destructive to still
buttums, which, being covered with the alkali, bumn out rapidly. Thereisalsoa
Joss of fuel in heating the oil through the layer of alkali.

"Tthis invention consists in a mode of using caustic alkall within the still and in
direct contact with the boiling oil without suffering it to lie on the still bottom
by placing the alkalt in & pan of suitable size and adapted for the purpose.

52,006—Tuly 2, 1861. JOSHUA MERRILL. Improvement in the construction of
stills.

Claims the still, as a whole, consisting of a cast iron top, wrought iron sides,
and wrought iron seamltess bottom, combined together by angle iron counlings,
for the purpose of making a comparatively light and durable hydrocarbon-oil
still.

83,056—December 17, 1861, JOSHUA MERRILIL. Improvement in consiructng
stills and still bottoms.
This invention consists in a new kind of still hottom, viz, a formed seamless
steel still bottom, and in combining it with the body of & still.

85,808—TJuly 8, 1862, JACOB REESE. Improvement in furnaces for coal oil
otills.

Claims the mode of constructing stills, the bottom of which is composed of
more than one piece, and furnaces thercfor in such manner that all the joints,
senms, and rivets which are placed inside of the fire chamber shall rest upon or
be eovered by walls or supports of brickwork or cement, and thus protected
from the direct action of the fire.
$8,602— Muay 19, 1863, JACOB REESE. Improvementin oil stills.

Claims the use, in combination with the guttered fire walls inclosing the joints
of The still, of atr flues for the purpose of passing a current of cold air along and
over so much of the joints and rivets of stills as are situnie in that part of the
gtill which is situate Within the five chamber of the furnace, and therehy prevent-
ing the opening of the joints and carrying off any oil which may leak from the
atill; and . .

The use of two or more goose neeks in a single still, where the still is 8o con-
structed as that a separate vapor space is formed for each goose neck, while the
fluid distillate Is allowed to pass freely between the compartments thus formed.

i6.088—January 81, 1865. GRORGE H. 8. DUFFUS. Improvement in reforts
jor distilling pelrolevm,

Claims in stills for rectifying petrolenm and other oils, or producing lluminating
or other oils or gases from any substances capable of freatment by heat, making
;:he hott?m of tha retort with a dome, or its equivalent, rising therefrom up within

ts interlor.

48,00—Tanuary 81, 1865. GEORGE H. 8. DUFFUS. Improvement in retoris

Jor distilling petroleuwm.

Claims in stills for Teetifying potroleum, or in which oils, coal, or other sub-
stances are treated by heaf, srranging the firnace or burnér by which the heat
ls communicated or created so that it and the flames or incandescent fuel can he
ﬁoved Ii{emer to and farther away from the retort, according to the condition of

9 work. :

Glieﬂl—-.fanmry 15, 1867, WILLIAM C. WELLES. Improved still for pefre-
cum.

The present; invention consists, first, in securing the fire sheets or plates to the
bottom of the still through the medinm of o frume, whereby many important
advantages are seeured, and, seeond, in g novel arrangement of the furnace flnes
under the still, wharehy the products of combustion after leaving the firo chamber
are made to pass over the entire surface of the bottom of the still, thus effecting
not only a great cconomy in conl, but diffusing a greater proportion of heat, and
producing & much better quality of oil.
102.186—April 19, 1870. JOHEN WARREN, Improvementin stills for pelrolenm.

The object of this invention is to furnish an adjustable standard or support

for the still bottom, and also to provide for the opening or closing of the upper
end of the tar pipe, at ita point of conncetion with the still.

M7 %—July 95, 1871, TAMES J. JOHNSTON. Improvement in apparalus

Jor distilling hydrocarbons. )

Claims & still with a corrugated heating suriace, in which is a sories of ol cham-
bers elevated one above the other, and so arranged with relation to each other
that the oil shall fiow from the upper chamber in a broad ciin sheet over 4 con-
vaxed surface into the chamber next helow it, and thus flow down from one
chamber to the other through the whaole series.

136 661— Murch 4, 1873, JOHN L. STEWART AND JOHN B. DUBLER.

Improvement in oil stills.

This invention conslsts chiefly in the mode of bracing the stlll, and supporting
1t avor the fire; also in the devic% for returning the condensed oil’hnck to t{)w atill;
also. the construction and arrangement of the fire and brickwork.

593

142,615—September 8, 1878. HENRY RYDER. Improvement {n apparatus for
distilling heavy oils,

The main purpose of this improvement is to prevent, in g still, the eollwting of
earhonaceous or other heavy deposits on the surface direetly over that exposed
to the direet action of the Hame of the fuel in the fnrnace, °

It is frequently the cuse, with coal pi) stills of ordinary construetion, that the
deposits on their bottoms are so great and beeoms so hard and thick «s not only
to beconie a means of praventing the heat of the furnace from heing absorhed
hy the contents of the still, but of so insulating the Hottom of the still from the
olly contents as to enable such bottom soon to be humed through or injured
mora or less by the fire,

191406 May 29, 1877, JOTIN T. COLEMAN. Fmprovement in vil stills.

Clairs a cylindrieal sheet metal still, divided longitudinally into sections, the
said seetions being connected together by continyons internal or inwardly turned.
flanges, the eaid flanges having pronounced rounded corners and connected by
Tivets.

218,157~ Muarch 11, 1879, CLARK ALVORD, Improvementin oil stills.

Clgims the combination, with an oil still. of 4 series of metal rods fixed in the
hottom of the same and extending up into the body of the oil.

402,418 February 98, 1803, THOMBON McGOWAN. SnIl Hning.

Claims an inside lining or covering for stills consisting of an absorbent and
practically noninflammable and indestruetitde muterial; and,

An inside lning or covering for stills consisting of minernd wool impregnated
or saturated with plumbate of soda.

604,917~September 12, 1898, JOUN FREELL. Retortfor stills,

In practice great trouble has been cansed by reason of the incrnstation of the
hottom of the retort, owing to the acewmulation thereon of the solid matters
contained in the erude oil, wud of the aceurnulation of solid denderizing com-
pounds which it is usnal to place in the oil during the distilling process. This
inerustation necessitates the frequent renewal of the bottom of the retort, thus
entailing considerable expense,

The object of this invention is to overcome this ohjectionable incrustation,
and it eonsists in providing the retort with a false hottom adapted to retain the
solid matters, and constmeted o permit a free eiveulation of the off, so that the
latter will aet as o conduetor of heat between the main and false bottoms, and
will serve to pravent the flame from aeting injuriously upon the retort.

The invention also congists in combining with the false bottom an agitating
device arranged to stir or agitate the solid mattars thercon.

Subclass 7.—Feeders.

388,609— November 12, 1861,
Jor distilling coal oils.
This invention consists in certain means of feeding the still, by which the oil

is delivered thereinto at o high temperature as fast as the distillation proceeds,

50 that the guantity in the still is always nearly the same, and by which tha

hoiling over of tha still is prevented.

41838— March 8, 186. ELIJAH FREEMAN PRENTISS AND ROBERT
ADAM ROBERTSON. Improved apperatus for distilling rock oil and other
hydrocarbons.

Claims the combination of a still with a series of columns, thres or more; each
eolurmn being set and jnaintained at the tempergture necessary to separate the
product condensable at such temperature, whereby at one continuous operation
the cruds oil is separated into the various products due to condensation at the
different temperatures fixed upon, ’

41,858— March 8, 1864; reissue 2,816—July 17, 1865, Dirvigion 1. ELITAH FREE-
MAN PRENTISS AND ROBERT ADAM ROBERTSON., Improved proc-
ess for distilling rock oil and other hydrocarbons.

(lajms feeding erude oil into the still through one or more enndensers, so that
the crade oil serves as a surface condensing bath to the oil vapor coming from the
still, and at the same time the erude oil itself undargoes o separate partial dise
tillation before reaching the main still.

41 858— March 8, 186}; reissue 2,817—July 17, 1868, Divigion 2, ELIJAH FREE-
MAN PRENTISS AND ROBERT ADAM ROBERTSON. Improved ap-
paratus for distilling rock oil and other hydrocarbons.

(laims the combination of a still with o series of colunms, two or more, sach
column heing set and mainteined at the temiperature necessary to separate the
product eondensable at such temperature, whereby at one continuous operation
the erode oil Is separated into the various products due to condensation at the
different temperatures fixed upon.

46.899— March 21, 1865, CHARLES A. HARDY. Improved still for oils, etc.
Claims the arrangement and combination of parts in « diaphragin still, con-

sisting of float valves governing the inlets 1o the upper and lower compartments,

respectively, and heads communicating with the separate eseape pipes.

54,358—May 1, 1865, WILLIAM G. W.JTARGER. Improved apparctus fur
continuous distillation.

Claims in a distilling apparatus, drawing off from the bottorm of the stilt con-
timuously, or as oiten as Tequired, the heavy oils and residuous watters of the
charge, and at the same time feeding the still as the chargr s reduced by a supply
through a pipe which traverses or passes through that portion of the charge
which is being withdrawn.

164,200—September 1, 1874, THOMSON McGOWAN AND SBAMUEL VAN

SYCKEE. Improvement in feed pipes for vil stills.

Claims a perforated eoil pipe arranged within a still and conneeted with a feed
pipe, \vhere{))y the hydroearbons introduesd are vaporized and allowed to escape
through the perforations in the order of their respective gravities, ag the hydro-
carhon traverses the pipe.

5Hh516—August 13, 1895. ODILON PERRIER. Method of omd apparafus for
continuous distillation of crude hydrocarbons, cte.

Claims the method of distilling crude, liquid hydrocarbons in a continuous
manner, for the purpose of facilitating the disengagament of the more volatile
products at o comparatively low tempoerature, which cons in subjecting an
incloged carrent of the lignid, at ene point in its flow, to agitation at a compara-
tively low temperpture, 10 sUCh & manner as to expose the Hgnid in thin filmsy,
then'exposing theliquid, at o farther point in its flow ta heat sullieient to vaporize
it. and finally leading the hot vapors so generated back to the point whore the
agitation is proceeding.

H. P. GENGEMBRE. Improrement in apparatus
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Subclass B.—Pilms,

45 187--Septenther 6, 1884, WILLIAM ARCHER. Improvement in distiling
hudrovarbun vils.
Cluins continnously and fractionully distilling and separating the various parts
of hydrocarbon oils Ly the application of superheutod steam or heated air

44 48 -September 27, 1804 WILLIAM ARCHER., Improvement in refining
Lypdracarton oils.
Cliims the arrangeamnent of imachinery by which a thin sheet or film of hydro-

earbon oil e by centrifugal uetion eontinuonusty marde to fflow over, aud to becotne

thoroughly permeuted and cleansed by a voluine of solpluric ueid or other puri-
fving element.

653964—41)#1 17, 1836, L. V. FICHET. Improved upparatus for distilling petro-
Cwu,

‘This invention relutes to an apparatns composed of  hollow drum and steam
coil, which are heated by superhivatled steam and surrounded orepvered by 4 suit-
able jacket, in combinution with a helical trough commencing on thie top of the
wleam dram and extending down to its bottem in such o manner thut crude pe-
troleum or other liguids let into the top end of the helicad trough are gradually
heated and partially evaporated, and those parts of said lguids which reach the
bottom end of the Trowghs in w tignid state drip down upon the highly heated
steam coil, where they constantly fash into vapors, und the distilation of petro-
leum or other lgyuids cun thus he eonducted without interruption and without
danger of an explosion or conflugraticn.

85,0M1— May £9, 1865, SILAS R. DIVINE AND CHARLES A. 8SEELY. Im-
provement in apparatus for distilling.

This invention consists in providing the interior of the body or shell of 4 still
with 4 pipe leading graduaily to the hottom of the stidl, said pipe neting as the
he ating surface, and belng Wholly or partly surrounded with a channel along
wiilch the Hguid 1o o vaporized shall fow.

88 818—0ctober 16, 1866, C. K. HALL AND JOHN ELLIS. Improved distilling
apparatus.
Claims passing the vapors through n closed vessel containing o pipe or p?es
through which eold water passes, gid vesse being provided with one or more dis-
charge pipes to draw out the condensed liguid of any desired gravity.

£3.789-—April 16, 1857, JOUN ELLIS AND EDWARD C, KATTEL, Imgproved
apparatus for distilling and refining petroleum, ele,

Cluims the using of steamn and superheated steam for the purpose of separnting
and removing the wore volatile from the less volatile portions of pet roleum, kero-
sk, Denzine, nuphtha, wnd turpentine while these thinds are ina state of spray or
drops.

6T O88-—~August 40, 1857, E. G, KELLEY. Iugproved petroleum still,

Claims providing a still for petraleum or ether hydroceyrbon liguids with two
pipes for carrying off and separating the products of distillation,

78105 —December 10, 1867, HERDBERT W, ¢ TWEDDLE. Improvement in
apparatus yor distlling oils.

Claims a trough or troughs having perforatiens for the pussage of the ol in
gl guantities, and furneshed with points tear to such perforations, so ag to
cutige Yue ol To pass theretroay in drops or {ine strewms, or thin films or layers,
over heuted pipes or tabes plared thereuader, when used within g veenum still,

73,1%6—December 10, 1557, WERBERT W. C, TWEDDLE.
distitting hydrocarbon udls.

Claims securing s continuots and complete distiflation of hydrocarbon oils, by
eausing the ol to ow overthe surfuces of u e ston of heated pipes in different
vueutul stills, the temperatare of such pipes inereasing in euch suceessive still,
56 48 10 drive ofl at first more volatile ingredients and then thoese less 6o, and so
on till only the residunm remuains,

&4, 105 November 17, 1808, EDWARD (1, KELLEY. Imgproved petrolewm still.

Thig invention conslsts in the application of un adjnstable gato between two
vessels for the purpose of regulating the gravity of the products of distillation,
and the applestion of wgelf-recording gauge, whick will indicute the height of the
liguid in the maein still.

85,810—January 12, 1865, 8. GIBBONS. Stil for refining and distilling oil.

Clairns applying the steam, for vaporizing, over or nhove the body of the oil so
a8 to hewt 1t without agitation and prevent carrying over the unvaporized par-
ticles of wil.

81,417 —June 14, 1865,
tilling hydrocarbons.
Clefmg separating the lighter part of hydrocarbon oil from the heavy part, by

cuusing it to fow through nseries sflayers of chareoal placed on a series of inclined

ways, arranged in a chamber, provided with suitable means for drawing off the
hegvy part of the hydrocurbon oil,

98 652 August £4, 1849, H. J. BERG.
zine from kydrocarbons. )
Maims the method for removing the henzine and other volatile matters from

crude petrolewnn, by cansing the rrude oil to flow grudually in g thin stream over

& heated plate, wherehy the volutile principles will ull be evaporated with greut

certuinty and rapidity.

108,985— Muy 24, 1870. MENRY A. STEARNS. Improvement in apparatus for
distilling kydrocarbons.

Cluims the improved distillery apprratus consisting of a chanber with suitable
inlets and outiets, and provided with a geries of alternating hollow flat surfaced
evaporators, the interiors of which are connected and 8o srranged thet a current
of steam may be forced from ane te the other throughout the series.

190,488— May 8, 1877. TIERMAN FRABCH. Improvement in apparatus and
processes jor the separation and treatment of oils,

Claims the process for the separation and treatment of oils, consisting of equs-
ing them to pass in thin filins over hedted Dpipes or ether surfnees in contact with
anair draft in anair thie, and passing the said draft and separatedlight oils alter-
wards through suitable condensers and receivers,

2055708~ TJuly 9, 1875,
tillation of oils.
Claims in an apparatis for mﬁmmting from oil itg more volatile ingredients and

tor collecting Lhe different products, a vaporizer, feeding mechanism for deliver-

ing theliguid to be treated in drops, films, spray, or other dissemingted form upon
the vaporizer, siid vaporizer being disconnected from any condensing surface
that would direct any product of condensation back into the liquid That has

Improvement in

JAMES J. JOENSTON. Improved apparatus for dis-

Improred apparaius for removing benm-

HERMAN FRRASCIL,  Tmprotement in apparatus for dis-

MANTUTACTURES.

pasaed over the vaporlzer, and in connection therewith a condenrer substantinly
purailel with und in such close proxinlity to the vaporizer that the vapors set frep
will be condensed g8 soon as they are given off, said condenser and vaporizer Pro-
vided with separate conduits to guther the respective products.
48,518~ May 50, 1893. ROBERT . LAIRD. Apparatus for vaporizing oil,

Cluing in an upparstos for vaporizing oil the combination of an outer shei], a
series of metallic distributing plates within said outer shell, cach of suid digtribg.
ting plates having its upper surfuce downwurdly inclined from the middle to g
point near the periphery and upwurdly inclined from said point to its periphery
menns for sup{)lying oil to said apparatus, means for supplying heat to the suid
distri&xuting plutes and meang for vonducting away the vapors us they are gen-
erated.

Subclass g.—Furnaces and Flues.

£5,650—September 20, 1859,
liguids from coal tar.
Claims the application of additional heat at or near the surface of the coal tar

or other similar hydroenrbon, when ased in combinution with pressure in the

holler, for the purpose of preventing the tarry foam from rising and overrunning
the still, and thus endangering the operator as well as the premises,

38,05—December 10, 1861, G. T. SBAWYER, W. HOWLAND, JR., AND T. C.

BATCH. Impravement {n setting stills.

The object of this invention is to obtain o uniform heat under all parts of the
hottom of a still, retort, or kettle; and the invention consists in the arvangement
near the outer edge of the bottom of the still, retort, or kettle of a series of diving
flues communicating with o flue which runs all round the setting at, below, or
near the level of the lower part of the fire chainber and connects with the main
{ive or chimney. .

84.816—April 1, 1862, B. G. CLARK. Improvement in stills for coul nils.

Claims the combination of o steam retort with a fire heat retort, amanged and
operating as and for the purpose specified.
45,863—December 6, 1864, BERBERT W. C. TWEDDLE, Improved mode of

wtilizing the waste gas from petroleum distilleries, :

Claims the mode of heating the furnace of stills for distilling petroleum or car~
bon oil by meansg of the perinanent gus evolved from the petroleum in the stills
during the process of distillution.

48,4 l--—June 20, 1865. A. DUBREUIL. Improved apparatus for distilling pe-
lroleun.
Claims the use of boiling water insid,e the retort or still to vaporize the material
?

MORRIS L. KEEN. Improved mode of distilling

known as ** petroleurn ™ or ** rock oil.
48,860 —July 95, 1865. JOHN BIBEBY AND ALLEN LAPHAM. Imgprovement
in stills jor distlling petroleum.
Claims an clevated exit chamber in combination with a chimney or {lue which
passes through the center of the still,

49,740—September 5, 1865. LEVI S. FALES. Improved method of seiting stills.

Claimas the combinution under one retort of two Iurnaces, two parallel partition
walls which partly support the bottom of the retort, and a central or intermedinte
return flue, corunon 1o both furnaces and forming their communication with the
chimney, the whole constructed and arranged within the inclosing walls of the
stitl,

57, 811—August 21, 1866. JAS, B. GRANT. Improved apparatus for distilling oil.

Claims the employment, in apparatus or machinery for distilling and refining
petroleum and other oils, of o series of heating pipes set in the form of two cones,
the bases of which meet und through which the products of combustion from the
furnace puss. .

58,197—September 25, 1866, SAMUEL ANDREWS. Improvement indistilling ofl,

Claims 4 fire chamber and a reverberatory chamber, in combination with throat
¢ and an opening 1, in the munner and for the purpose substantially as set forth.

50i317——0ctober 30, 1866. ALLEN LATPHAM. Improvement in stills for pelro-
eum.

The nature of sald invention consists in an arrangement of flues, dampers, and
tules whereby heat is applied only to those portions of the still that wre below
the level of the petroleun therein, so that neither the stifl nor the products of dis-
titlation fre injuriously ufiected, and the heat from the fire is turned off from the
upper flues as the level of the liguid descends.

61,008—January 8, 1867. LYMAN PRAY. Improved distilling apparatus.

Claims the arrangement of one or more shelves in the fire chamber of a still to
operate in vombination with the still, flues, and dampers.

62,760— March 12, 1867, JOHN HUNTINGTON.
tion of stills for oil.

Claims two flues and & damper or their equivalents atranged in relation to an
annular flue surrounding the hase of the still, und operating conjointly in such a
munner 48 to be combined with a single or double furnace to diffuse o uniform
heut without injury to the oil or burning of the still, and also to induce a eurrent:
of cold air to reduce the heated oil and still.

99,081 —January 25, 1870. JOHN GRACIE. Improvement in stills jor hydrocar
bons and other substances,
Claims s main still or evaporator, in combination with one or more separate
commnunicating heaters, the latter being arranged so as to be acted on externally
by the heat, and the former being protected therefrom.

12,761—March 14, 1871, WILLIAM GRAY WARDEN., Improvementin appa-
ralus for distilling petroleum and other liguids. ’

Claimsa still or boiler, consisting of a vessel, having aninternal flue closed at the
top, s0 4s to have & downward draught, in combination with a continuous aunu-
lat flue surrounding the vessel and communicating with the fireplace, and through
tubes with the said internal flue.

114,803-~May 16, 1871. JOHN GRACIE. Improvementin stills for oil.

Claims in counter distinction to a vertiea] still for hydroearbon oil, a horizontal
still, the bottom of which is free from the direct appliention of distilling or
decomposing beat, combined with a flus or flues, and condensing spparatus.

17, 405—July 25, 1871, JOUN GRACIE. Improvements in stills for oil.

Claims g still provided with a serics of horizontal return flues, communicating
with fire chambers and a smoke flue or flues.

Improvement in the construc-
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117 406—Tuly 25, 1871, JOHN GRACIR. Improvementin stills for ofl.

Claims & still, constructed with a series of flues arranged horizontally, or nearly
g0, & 1ittlo above the bottom, and converging to a common center, so that its hot-
tom shall be free from the dirvect application of & distilling or decomposing heat.

196,603—May 7, 1872. SAMUEL VAN SYCKEL. Improvement in relieving oil
atills of gas, elé. )

Claimsg rolieving an oil still of its gas and inflammable products by means of a
eurrent or currents of steam acting utp(m' the gas for the twofold purpose of
drawing the gas from the reservoir and foreing it into the furnace with the steam,
to be burned and utilized.

tog,jio—Tune 23, 1874, SAMUEL VAN SYCKEL. Improvement in the distilla-
tion of hydrocarbon oils.

Cluims o still, provided with a series of pipes, extending downward from the
bottom plate into the fire box, and opening into » common refuss pipe at 4 point
pelow the fire level.

168,049—December 22, 1874, CHRISTOPHER CUNNINGHAM. Inprovement

1 the monufacture of oil stills.

Claims the combination, with a still chamber, of a vertical pipe passing throngh
the oil chamber, and connected at its lowor end with the hottogl,:gnd 1)§)vidm1i’n
its upper ond with a horizontal or eross flue, open at both ends and communicat-
ing with the surrounding flue for bracing the bottom of the still, and providing an
enlarged heating surface.

101,203—May 22, 1877, SAMUEL VAN SYCKEL. Improvement in continuous

distillation and apparatus thevefor. .

Ciaims the process herein deseribed for distilling hydrocarbon oils, which con-
gists in heating the contents of the still uniformly thronghout, and delivering the
oil to be distilled into the chamber near the surface of the contained oil, after the
incoming oil has acquired the temperature of the body of oil in tha still, wherehy
the body of the oil in the still remains undisturbed, and the distillation may be
conducted at low temperatures, and in a system of stills arranged for continuous
distillation, the combination of two or more stills having heating flues whien sur-
round and traverse the stills, the stills heing connected by oil-supply pipes which

ass through their lower parts and deliver the vapor Into the vapor spaces and
?he’oil below the surface of the oil of the respective stills.

191,90/—May 22, 1877. SAMUEL VAN SYCKEL. Improvementin oil stills.

Claims in combination with an oil or similar still, having surrounding and trav-
ersing flues which extend to the height of the oil within the still, a supply pipe
whieh rises within the still from a point at or near the hottom of the still and
delivers just below the liquid level, and having branch pipes for the escape of the
VADOT.

£05,407—June 25, 18718, GEORGE MILES. Improvement in oil stills.

Claims 8 horizonta) still, combined with fireplaces and flues, and having its
bottom semielliptical in transverse section, its ends concavo-convex, and its
crown curved transversely and sloped from its ends upward to its middle.

212,08ﬁ——1?ebruary 4, 1879. CHARLES M. GEARING. Improvement in slills
for hydrocarbon oils,

Claims the combination of an upright still with inlet and outlet ipes, an exte~
rior casing a furnace with a V-shaped deflector, and a doms with damper.

214,199—April 8, 1879, 'WATSON RYDER., Improvement in apparatus for the
continuous distillation of hydrocarbon oils.

Phisinvention consistsin a furnace having a curved arch~shaped roof, so located
a8 to project up above the lovel of the bottom of the sides of the still, in combina-
tion with n grate placed at or near the'level of the bottom of the sides, wherehy
the desired pockets are formed for the collection of the deposits without accumu-
lating at points immediately over tho fire, the form of the roof of the furnace
Dbefng such as to afford the greatest strength for resisting the pressure from above
and best adapted to allow the heat to be absorbed by the contents of the still,
which, in connection with the location of the grate and of cold-air flues of peculiar
construction, prevent the top and curved: sides of the fire chamber from being
burned, warped, or otherwise injured, the low position of the grate admitting of
8 large ares for the firc chamber, and being at a convenient height to supply fuel
thereto—a feature of importance in this class of stills, where they are necessatily
eléﬁuted, in order to locate the tar condenser or drawing off apparatus below the
[

ll4,9?6—.4pril 29, 1879, EENRY E. PARSON. Improvement in apparafus for
utilizing waste gases of distillation in refining petroleum.

Claims the combination of an oil pipe connecting the condensing coil and receiv-
ing tank, aud of an injector of a petroleum still, the oil pipe having one or two
gas chambers or receivers, with a gas returning pipo and with a gas eseape pipe,
storing and distributing tube, and exit pipe opening into the atmosphere.

219,546—September-9, 1879. ELIJAH WESTON. Improvement in ofl sills.-

Claims a still for volatilizing oils by heat, provided with internal partition
plates adjacent to the heating surfaces, and forming open passages for a free eir-
culation, whereby the oil is brought in direct contact with the heating surfacesin
separated quantities,

2U0I—May 8, 1881, HIRAM B, LUTZ. Petroleum still.

Claims in an oil still for continuous distillation of petroleum one or more
pockets or auxiliary receptacles to collect the soparated tar from every part of the

atill and foad it to one or more points forming part of said pockets, sald recepta- |

cles or pockets hoing wide and circular or curved at the top, where they open into
the annular space of the still. and being pointed, or nearly pointed, at the bottom.

251,710January 8, 1882. JOHN B. DUBLER. 0Oilstill and atiachment.
Thisinvention consists of a still, of any suitable shaps or size, provided with an
adjustable fire check, 50 that the heat from the fires will always be upon the bot-

tgixﬁ of the still and at the same time be on & line with the top of the oil In the
still,

260,382—December 19, 1882. ASA A. BUSH. S8l for refining petroleum.

Claims g still for refining petroleum, consisting of the body, provided with an
annular depressed ring, said depression being provided with 1Wo or more séts of
direet and return flues.

208,8%~-May 20, 188/, ROLLIN C. CLARK AND MURRAY H. WARREN.

Petroleum still.

Claima in & petroleum still, the combination, with a heating chamber, the lower
portion of which is divided into two parts by a bridge wall, a fue communicating
With one portion of said chamber, aud & flue or opening in the bottom of the other
portion of said chamber, of & vertical still supported on standards directly over
the last mentioned opening and provided with vertical flues.

|
|

780,757 —September 24, 1903, WATSON RYDER AND JOHN A. QUALEY
Still for petroleum oil vr hydrocarbon fluids.

(laims in a petroleum still, s furnace anda retort, thalatter having a flue therein
for the products of combustion, the samno being connected with the crown sheet of
the retort, which erown sheet is adapted to yield with the expansion of said flue
without becoming disconnected therefrom or fracturing said flue, and alr duets at
the base of said retort conneeting with spaces at the reir of the retort between its
rear crown sheet and the adjacent end of the furnace.

Subclass 10.—Heads,

12,859—May 15, 1855, FRANCIS BOWMAN. Improvement tn rosin stills,

Claims the arrangement of o still by inserting a metallic tube and section of &
tihe, covered with glass inside and outside, or a similar tube, not eovered with
glass, projecting at any distance from the inside toward the center of the upper
section of the still; also the suspension of the inverted bowl covered with gluss
inside and outside.

.”l)iq’l(i:f-Jq?e 15, 1858, JORN HOWARTH. Improvement in apparatus for dis-
illing oils.

Claims in combination with a still, & reservoir, placed ahove the level at which
the oil is to be kept in the still, and & worm, heated as described or in any other
manner, whereby heated oil under pressure is fed into the stillin such & manner as
t0 keep the oil therein always at one and the same level.

s2,151—January 23, 1806. LEVI 8, FALES. Improved epparatus for the dis-
tillation of tar and other substances.

Claims in conueetion with o cooling chamhber at or near the outlet of a retort,
between it and the ordinury condenser. for the separation of the heavier from the
lighter vapors eliminated in the distillution of tar and heavy oils and substances,
the employment of means of regulating the supply oraction of theeooling medium,
whereby a uniform deneity of light oil is obtained.

69,334--0ctober 30, 1866. JOHN F. COLLINS. Improved apparatus for distilling
petroleum, ete.

Claims so constructing the month of 4 still, and combining it with a goose neck
or exit pipe, as to provide for the admission of air around the mouth speeified.

35§:98{1—1—February £, 1856, HENRY GOLDWATER. Apparaius for taporizing
iquids.

Claims in combination with & still, casings and means for arresting the current
of vngor and projeeting it with its contents downward, pipes leading from thecas-
ing above the refort, and communicating with the upper portion of the chamber.

340.490—April £0, 1886. TTERMAN FRASCH. Process of and apparatus for
distilling hydrocarbon oil.

Claims an pil still having in immediate proximity to the siill and in free com-
munication therewith a dome of the proportions and filled with irregular hlocks
or pieces of about the size stated, and having also the vapor escape pipe leading
from sald doms, so that the hydroearbon vapors in leaving the still pass by tor-
tuous paths without appreciable resistanve through material of practicully the
temperature of the boiling oil. and deposit thereon any partieles of liguid held
in suspension without being themselves condensed to amaterial extent.

36‘17,36?——Mwamber 30, 1886, GEORGE H. KLINE. Process of distilling petro-
eum., .

Claims in the process of distilling crude petroleum, passing the light vapors of
the petrolemm through a thin layer of divided materisl loeated upon a perforated
diaphragm above the surface of the liquid and within the body of the still, and
which material is at a lower degree of temperature than the vapors and does
not substantially aet chemieally upon the vapors, whereby the hesvier vapors
are obstructed and cansed to return for redistillation.

866, 487—July 18, 1887. J. MORITZ KRIESER. Process of and apparatus jor
distilling petrolewm.

Claims in the process of distilling petroleum, the improvement consisting in
passing a current of o cooling medium through the still near the bottom thereof

without coming into immediate contact with the oil, whereby the tarry matters
and heavy oils are kept at the bottom of the still.

366,720—July 19, 1887. HENRY GOLDWATER. Apparatus for refining illu-
minating and lubricating oils.

Claims in g distilling spparatus, the combination of & main retort with subre-
torts, a snitable furngee Tor heating the same, a chamber seated thereon, a pipe
connecting the hottom of the chember with the subretort, and pipes for leading
off the vapors from the retort and subretort.

38.1/,,708%—June 19, 1888. J. MORITZ KRIESER. Apparatus for vaporizing
irguids,

Claims in # petrolenm-distilling apparatus, the combination of the still, the
dome or discharge pipe, the shallow chamber above the still, the vapor chamber
above the shallow chamber, the pipes leading from the shallow chamber to the
top of the vapor chamber, means, such a¢ an arresting cap and return pipes for
arresting and returning the principal portion of the heavy yapors and unevipo-
rated liquid, the scries of vessids having coneave tops and level rims, forming
basing or traps, arranged one above the other, so that water overflowing the top
basin will trickle down the sides of the vessel and the intervening én‘pa to the
next beneath, & pipe for fowing cold water on to the upper trap, and a pipe for
earrying it away from the lower ong.

430,595—July 28, 18%0. HENRY GOLDWATER. Apgpuaratus for purifying
rapors,

Claims in an apparatus for purifying vapors, 4 retort and suitable passages,
in combination with a casing and o series of removable pans arranged so that a
portion of an annular passige is provided hetween snch series and the casing,
and with a perforated floor and movable perforated plate,

448,328—~December 23, 18%. THOMBON McGOWAN. Appaeratus for distilling
hydrocarbons.

Claims in & distilling apoaratus, the combination, with a still and a trough on
the inside wall or walls of the still, of a diaphragm locatnd between the trough
and the dome of tha still, pipes in snid dinphragm for the upward passage of
vapor, and g discharge opentng or pxgw leading from the trough outside of the
still for conducting off the products of distillation.

153,061—June 16, 1891, THOMSON McGOWAN. Apparatus for distilling.

Claims the combination, with a still and a dlaphragm for dividing the still
into two compartments, of a_cylinder or container Jocated pver an opeaing in
the diaphragm and supported by the latter, sald cylinder or contuiner having
one oT 1more screens supported thereby, and having o perferated hood with bent
tubes.

i
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£38.200--January 14, 18%5. DAVID CANTOR. Distilling apparatus.

Cleims in a distilling apparatus, the combingtion of 4 boiler with en upright
pipe leading therefrom, & pan supported thereon, a enver therefor carrvingg o
condensing shect and huving an upright pipe. & plurality of sinilar pais and
eovers connected in like monner, and v system of druin pipes leading from the
bottom of each pan to the still,

Subclass xr.~—Apparatus—Stills and Jackets,

3,00r—May £, 1848. JOUN THURSBY. Iaprovement in tarring yarn.

Claims the compound or admixture of talluw or ether oleuginens substances
with turpentine, oil of tar, gum elastic, spirits of turpentine, and tar.

7.18}—February 26, 1850. ANTIIONY M. POISAT AND DAVID C. ENAB.
Improvement in distilling oleaginous matter.
Claims facilitating and improving the distilation of fatty and oleaginous sub-
stances hy the introduction of steam at or near the hottom of the Loiler con-
taining such substance, in combination with the application of external heat,

1 059—June 18, 1854 SAMUBL CHILDS. hnprovement in stills for distilling

Jutty bodles.

Cluims the use of & stratum of steam within o jacket or case between a fire
heut and w vessel contuining any articl under treatment, whereby the heat
applicd to said vessel enn be any desired amount, and the siame ean by regulated
to uny desired point, according to the supply end delivery of the steam.

405 -June [, 1658, LEONARD BELLINGRATH, JR., Apparatus for dis-
titlling turpentine.

Clairng the avrangement of the inelosed air space between the alembie and outer
jacket or cuse. when fadd atr space is furnished with air pussages, and an indicator
of hewt, so that the inclosed air znay be hested by conduction instead of by the
direct upplication of the five.

82,051—JFuly 80, 1§61, JOSNUA MERRILL. Improvement in cnsings of stills.

Claims ineasing o still so a8 to sarround the sides of the still with a confined
air gpacs or chumber.

40, 168—0ctober 8, 1662, CHARLES AL HARDY. Improvement in ol stills.

Claims the use of a cylindrical still (for distilling coal oil without the direct
appication of a furnaey), such still having an inner or falss bottom, forming a
hot-nir or steant space on the under side of the still.

41 .s_:l"lw—lﬁrn:h 8, 1864, ALEXIS TILIRAULT. Improvement in distilling rock
oil.

_ Claims subjecting petroleum or rock oil to repeated cvaporations by condens-

ing the vaporous products in ons and returning the condensed lignid to the still

throngh another pipe.

46080 Tanuary 81, 1865, GLO. H. 8, DUYFUB. Improvement in retorts for
distitling petrolenm.

. Claims in stills for rectifying petreloum and other oils or producing illuminat-

ing or other oils or gases from un{' substunces eupable of treatment by heat,

vp\l-urmg the still with a jacket inclosing er composed of noneconducting mate~

rinls.

46,098 - Murch 21, 1865,
titling petroleunt, ete,
Clairus the distillation of heavy and Keht oils fointly to produce & barning oil

by means of a second still within the wain still for patroleium and similar oils,

58,167— Muareh 18, 1806, ADOLPH MILLOCHAU, Improvement in distillation
of pelrolewm.

Cheims the method of preparing erde ol for distillation by evaporating the
benzine pud other volatile substaniees by ¢ voll of pipe contabiing heated vapors
and returning the condensed bhenzine into the erude ofl.

62,802 February 20, 1877, ALONZCG C. RAND. Improvement in stills.

Cluims surrounding wnd enveloping g still with an adjustable covering or
Jacket, filled with o nonconducting sulistance,

66,841—Tuly 16, 1867, C. G. HOWELL. Improved apparatus for distilling and
refining petrolewm.

Claims distilling, refining, and reducing petroleum and other liquids by the
direet setion of heat to the heuting vessel and by the action of steam on s retort
placed In o steam boiler.

V.00 —April 21, 1868. CHARLEB W, REQUA. Tmprovement in stills for dis-
tilling hydrocurbons.

Claims the use of steam in the distillation of liguid hydrocarbons in stills
heated by externpl fire, when the steam is introduced info the still in such g
manner that the lowest stratum of liguid therein will be continunlly removed
from contact with the bottom of the still by the action of the steam, and its
place supplied with fresh liguid from above,

,08~-December 14, 1863, JOHN WARREN. Improvement in stills Jor 0il, etc.

This consista in the employnient of & perforated onvex arch over all of the
fires, for the purpose of distributing the heated gases more evenly beneath the
stitl bottom; in withdrawing the heated products of combustion from the cir-
cumferencs of the eombustion chamber: in mnning all of the smoke fues from
the chambar of combustion inte ons common chamber within the foundation of
the still, at its conter, radially, and from thenes through the main flge into the
chimney; in the employment of a hollow central pier, so arrunged that the
upper portion thereof shall contain the tur pipe, and the lower portion of said
piar shall serve for the central receiving chumber of the sinoke flnes; in the em-
ployment of a hinged or removable jueket around the hase of the goose neck; in
the arrangement of the ventiluting pipes within the sides of the jacket or casing,
and, in combination therewith, in the arrangoment of the traps or doors upon
and within the upper side of said casing; and, finglly, in the geveral canstruction
and arrangement of tha heating and ventilating deviees and of the casing,

114,802— My 16, 1871, JOHN GRACIE. Improvement in stills for hydrocarbons,
Claims surrounding a still for hydrocarbon with an air chamber and combining

therowith an sir pump.

156,880—~0October 27, 1874, THOMBON McGOWAN. Improvement in ol stlls.
Claims g still for distilling hydrovarbons, and other liguld similar substances,

having an elongated bottom, extending through and below the fire in the furnace,
sl eommunicating with a receiver or pit, for collecting the tar and residuowm,

225.635— March 18, 1852, PIERRE NICOLAL. Apparatus for distilling oil.

(aimg n receiver provided with a double easing and a double-cased projeetion
communieating with cach other, in co nbinution with & steam eoil, in communi-
cation with the casing of the satd projection,

ADOLTH MILLOCHAU. Improved apparatus for dis-

MANUFACTURES.

281,280 —August 17, 1880. CERARD CRANE. 01l still.

This invention consists in & novel arrangement of o small still wit
ornain still and another small still outside of said main still, and nlltlltl)lwr'loln‘(-l(ﬁfﬁ?r
nation and arrangement of devices employed in eonnection therewith ‘\v]mmb"
the process of distilling the oil is facilitated and hastened by enul)]mg’t]m {,“ tg
give off the more volatile products of distillation at the same fime that the heavier
products are being given off, and by means of the same fire for all of suid stills,

081,420-—~August 24, 1850. HERMAN FRASCH. Apparatus for Tractionally con-
densing oil vapor.
Claims in an apparatus for fractionally separating oils from vapors of the spme
the combination, with o comndenser, of a bath capable of sustui‘?\lng 8 (?(.,,T}H',‘lf
temperpture above 212° Fahrenheit, and a duet for drawing off gnd sepurate] ;
collucting the product condensed by the temperature of said bath, Y

9r5,380~—April 10, 1883. ROLLIN C. CLARK AND WILLIAM F, BEECHER
Pracess of distilling petroleum '
Clnims the combination, with a still loeated in a closed chamber and co

surrounded by air, of means to heat the air of said chamber, mipletely

814,490— March 24, 1885, JOSHUA TIIOMAS. Apparatus for refining ofls,
Claims o stationary oil still surrounded by a hollow steamn jacket, in eombina-

tion with o steam heating coil in the lower part of said still, but discharging

externally thereto, said still being closely incased in masonry. i

318 98-~ May 26, 1885, ROLLIN C. CLARK AND MURRAY II. WARREN
Still and filter. '
Claims in an oil still, the combination, with a heating chamber and a still located

{herein, of n heat generator Jocated within an air chamber and communicating

directly with said heating chamber, a hot-air fiue leading from said air chamber

and & chimney in open relation with the heating chamber, !

330,5)6—April 6, 1886, JAMES B. GRANT AND ALLAN MASON. Appa.
rirtus for refining oil.

Claims in an upparatus for refining oils, the combination, with a retort, and a
connected condenser and vaeuum pump, of an oil pipe having its exit end ar-
ranged within the retort, and an acid reservoir having an acid pipe similary ar-
ranged, and having its exit closely adjacent to that of the oil pipe, whereby the
stream from either pipe is impinged directly upon that of the other.

546,018—September 10, 1895. KARL LOFHJELM, Appuaratus for distilling tar

and refining turpentine.

Claims the combination of tar still, turpentine still consisting of a jueketed tur-
sentine holding tank, tar receiver connected with the tar still by a pipe deseend-
ing {from the tar still thereto, and condenser for the wood gases, said tar still and
tar receiver connected with the jacket of the turpentine still for conducting the
wood gases thereto, and said condenser connected with sald jacket of the turpen-
tine still for receiving the gases thereirom,

Subclass 12,—Rotary,

21,001—August 2, 1858, WILLIAM T. BARNES. Improvement fn apparaius
Jor generating coal oil.
Claims the arrangerment of lavers and rod, whether operated by 4 cam or other-
wise, for the purpose of forming an automatic dust clearar to coal oil retorts,

27,927~ Februgry £8, 1860 FRANKLIN W. WILLARD. Improvement in ap-
paratus for distilling coal oil.
Claims the arrangement of 4 series of valves and ports, in combination with a
revolving retort, 8o operating as to always leave open one or more of the said
orts ot the upper portion of the retort and keep the remaining ports at the
E)wnr portion thereof closed,

27,503 March 13, 1860. FRANKLIN W, WILLARD. Improvement in appa-
ratus for distilling.

Claims the method of distdling and evaporating liquids, consisting In the em-
ployment of o revolving still provided within its interior with a series of buckets,
whereby while the still is maintained at 2 uniform temperatuzre the liquid which is
to he acted upon is kept in motion, and portions of the same suceessively sepi-
rated, taken up, and returned to the mass in thin films.

37,798— Murch 8, 1863. J. L. ALBERGER. UImprovement in apparatus for dis-
tilling coal oils.
Claims the employment simultancously within an oil distilling retort of a steam
supplying snd & steam heating system of pipes. '

48,¢7l?2:?—-.7uly 11, 1865, CARLOS F. FREDERICI. Improved apparatus for dis-
tilling.

Cluims & distilling apparatus composed of a series of hollow drums (two or
m(irc‘) connected by oblique pipes and provided with gudgeons on which it re-
volves,

01,448—~TJune 14, 1869, FJAMES J JOHNSTON. Improved apparatus for distill-
ing hydrocarbon oils.

Claims distilling hydrocarbon oil by distributing it, through the medium of a
pipe, in small jets or streams, against the inner surface of a revolving still, in
which is placed a revolving shift, armed with a spiral flange, so arranged that it
3"111 force the vapor evolved from the hydrocarbon from the still into the con-

enser. :

1/8,8060— March 24, 1874, WILLIAMJ. BRUNDRED. Improvementin oil stills.

Claims o double revolving still, with steam chamber in combination with sta-
tlonary steam pipes.

§68,456—December 31, 1805. EDUARD THEISEN. Apparatus for evaporating
or distilling liguids.

Claims In apparatus for evaporating or distilling, the combination with s drum
and means for supplying material to the interior thereof at oue point, of a me-
chanical seoop entering the drum and withdrawing the residual liquid therelrom
at & point removed from the point of supply, means for revolving the said drim
at a $peed sufficient to cause, by centrifugal force, the material to travel over its
interior surface in & thin film, from the point of delivery to the point of discharge,
and an external means of heat impinging upon the surface of the drum.

558, 466—December 81, 1895, EDUARD THRISEN. 4Apparatus for evaporating
or distilling liquids.

Claims in apparatus for evaporating or distilling liquids the combination of
two or moere coneentric revolving drums, means for heating the outer surface of
the outer drum, means for supplying liguid to the inner surfaces of all the druma
80 a3 to travel In a thin layer over the said surfaces in order to be evaporated by
the heat transmitted through them, means for removing the residua) liquid from
one or more of said drums after it has passed over the surfaces of said drums, and
énmt]ns foa withdrawing the portion of the liquid separated by evaporation when

ondensed.
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0,338 February 14, 1899. FREDERICK WILLTAM MANK. Apparatus for
distilling petrolram.
waime o petroleum distilling apparatus, comprising « closed vessel having a
p(fi‘]tl}(l;n thnEeo[ adupted to ho heated, n partition within the vessel Iyillggl()‘;t{nl.g
Dotb heated sirinee, meuns for introdueing a petrelenm spray into the spure Le-
tween sald partition und tho heated surface of the vessel, and means for main-
taining o uiiform pressure in said vessel.

Subclass 13.—Series,

#.8)8—April 10, 1866, D.S. STOMBS AND JULIUS BRACE. Improvement in
distitiation of coal oil.

Clzims the apparatus consists of threa retorts heated independently ol cael
other, In order to be Leated respectively to various degrees of temperatuie.
Tybes extending down near to the bottom of the retorts in which they are re-
speetively arranged, are closed at the bottom but open at the top, and serve us
Hermometers, by means of which the temperaturo 11 each of the rotorts is indi-
cated. The Arst retort 18 furnished witl a plps leading Into the upper purt
ihrough which the crude oil is to be supplied 1o the apparatus. At the opposite
/i amd lowest part of the said retort is connected & pipe, the other end of which
is conneeted 1o the next rotort, at & point somewhat abova Its middle line, In
liko manner from the opposite lower extremity of this retort a pipe lends to the
caird retort,  The last retort is provided with a similerly arrapged pipe, leading
irom the bottom of said retort.

§8,039—March 6, 1566, TETER H. VAN DER WEYDE, M. D, Improvement
in stills for petroleum.

Claims the combination of three, four, or mote stills, in single furnace in ozder
tn obtain with p single fize, and one singlo operation ali the different volutile pro:d-
uels of the petroleum—namely, lubricating oil, kerosene, benzine, naphthg, or
pasolive.

58.809— Murch 20, 1866. AUGQUSTUS H, TAIT AND JOSEPIL W, AVIS., Jm-
provement in distitling apparelus.

Claims the arrangement of o series of retorts, set horizontally alongside of cach
sliier over and ncross the fire (fue, with the breadth of the fire grate nearly equal
tothe length of the retorts, the furnnce being placed at one and the chimney at the
other end of the series.

19,880 March £0, 1866: reissue 4,860— Aay 2, 1871. AUGUSTUE H. TAIT AND
JOSEVH W.AVIS. Improvement in apparatus aud processes of distilling
petrolewm and other otls.

Clalms the pracess of continuous distillation consisting i1t causing the oil to
flaw Uhrough a scries of retorts arrangad over un arch or flue, so that the oil en~
ters 8% the coldeat portion of the serics and Jeaves at the hottest portion.

,51e—0ctober 2, 1866. PETER H. VAN DER WEYDE., Improved double
still for petrolenm.

e smaller still is placed outside of the first on the fue, thus ecanomizing heat,
und giving the second still 2 suffieient amount, but slways & little less than that
reepived by the frst still. 1t is placed so much higher than the first that ils bot-
for isequi] witl: the surface of the oil in the first still when filled, connecting them
with tube and stopeoeks.

The condensers ara placed as Jow as practicable—the bottom of the first con-
denser heing only about four inches above the surface the oil has to reach in the
sweand still, snd the bottom of the second coadenser ahout four inches ahove the
lavel of the surfaca of the oil in tha frst still when filled.

A short, wide goose neck with dome attuched, well protected for cooling influ-
¢nces by o felt covering, and ronnected by means of o slightly descending tube
with the condensing worry, is employed.

8,115~ March 12, {867, A.TI.TAIT ANDJOSEPH W. AVIS., Improvementin
apparutus for distilltng petralenm, et
Claims & doubls still in which all the defeets ard objeetions agalnst other double
stills are corrected in the manner described,

This invention relates to o distilling apparatus which consists mainly of a still
divided by one or more partitions into two or more compartments, which com-
municate with each other at the top hy suitable openings for the vapors and nt
the holtom by openings for the liquid. Tho opening or openings in the top ire
wrovided with gates or coeks to shut off the conmunication and divide the iight
frn the lieavy vapors, 8o as to pass each into its appropriate condenser. The
erude oil is admitted to that compartment farthest from the fire, and the com-
pirtment or compartments next to the fire are providerd with valves or gates, 0
thitt tha connmumnication between the same nnd the preceding compartment or
compartnients can be cut off, and the com artment or compartments over the
fire can be cleaned without bein compelled to empty the entlr still. The first
end last compartments of the still are connected by o pipe which serves to equnl-
ize e gravity of the liquid contained in spid eompartments whenever it may
be desired.  The last compartment of the still comects with the coking retorts,
ir which the refuse or heaviest parts of the oil are subjected to o final distillation.

71,1i6—Novemher 18, 1867, ANDRE FOUBERT. Improvement in apparalus

Jor distilling.

Tho nature of my said invention consists in such An arrangement of pipes and
eacks, npplied in conneetion with two stills, that the vapor and water of con-
densation that pass off from one shall be utilized and employed in warming up
the mash or winelin the other still, previons to commeneing the distilling oper-
wion, thereby effecting o saving both of time nnd heat, as the fresh eharge, sup-
vied nlternately to the stills, is brought to nearly a boiling point by steam that
has heretofore Been wasted.

T8818—Tume 16, 1868, ARTHUR KIRK. Improvement in distilling petroleum.

Claims eflecting a continuous distillation of petrolenn, or other distillable s1b-
stances, by eausing it or them to flow through a succession of stills, giving ofl in
cach atill the more volatile ingredients, the stilis heing connected by trap pipes
#0 43 o provent the hackward flow of the suhstance to be Qistilled.

104,88)— March 29, 1870. SAMUEIL, A. HILL AND CHARLES I'. THUMM.

Tmprovement tn stills for hydrocarbons.

Ul:glms a saries of stills connected together by pipes which conneet with zigzng
}”!-W’ or channels made in or on the hottom. of each still, each atill of the series
®ing provided with a goose neck and condeuger.

101,955 Maren 99, 1870. SAMUEL A. LILL AND CHARLES ¥. THUM.

Tmproement in siills for hydrocarbons.

, Claies o atill divided into a series of compartments, the ‘hottom of eath com-
phriment heing provided with zigzag ways or ehannels, the compartments com-
uuniceling with each other, and provided with & goose neck and condenser.

102.8(9—May 10, 1870. SAMUEL A. HILL AND CHARLES
Dpravement in appareius for distilling hudrocarbon odls.
Clairns the combingtion and wrrangement of i series of stitls, <o arranged with
telitinn to each othier that the flow of hydroziurben throgh ave o more of the
stills of the series uery he cat off frot the other stills of thi sume series, arni ench
stiil of the series being furnishied with sepurate fite chagter, so us 10 apply o
different degres of heat to eaeh still,

183,678— February 11, 1573, AUGUSTUE . TAIT AND JOSEDPH W, AVIS,
Tmprovement an ctills For petrofevn: and oler Uguids,

Clairas the arramgoneent in a still of partitions male in seeiions, the Jower sie-
tions being made nioy able by nains of hinge joints or sides, or otherwise,
190008— Felruary 18, 1808, EMIL SCHALK.  Improvement 1 oil sfills.

Claims n still for seeuring the distilled products of petrolon, consisting of w

retort having «# large passuge from side to side, n Jower chanber, an upper chuni-
ber, vertieal ehambers, and virtiea tibeg, ullarranged as sob forth.

136,418 Febryary 18, 18¥3; reissue 5,985—~July 28, 1875, JEMIL SCHEALK.
provement tn oil gtills,
Claims the combination with an oil still having ¢il inlet at the botiom and gas
outlet at tha top of a heating ehamber, pluced between the tup und hottom of
stil nind having spaces sround the same,

134,072~ Septewmber 8, Jav). SAMUEL VAN SYCKET.
ralus jor distilling hydrocarbion oils.
Claims in combination with a primary stili or stills and the final stlll or stills,
intermedigte still or stills, having transfer ami yapor cornections for the puimose
of equalizing the temperature of the lquid between the primary and final stills.

178,181—January 11, 1678, EDWARD LANE. Improvement in oil distilling
processes and apparatus.

Cleimia the continuous process for fractionally distilling or refining crude
petrojemin by direct heat, consisting in the following successive steps: Lirst,
heating *he erude nii and at onee withdrewing the free water; gecond, éistilling
off 1he fighter oils, and at the same time withdrawing further water; and, third,
subjecting tho remaining oil to snceessive heatings alternated with evaporations
and eondensitions 2t successively bigh temperatures, wherein the oil is prepured
by Leat jor each evuporati

182,169—September 12, 1876, JAMES COLE, JB. Improvement in apparatus for
the separalion of pelrolewm produets.
Claims the cowbination, with 4 still provided with a vepar outlet, of perfo-
rited steatn pipes for applying heat to the econtained lignid, Lnd an independent
Dlest pipe for introdueing within the still @ current of ir or steaut.

f?.!(/,fi"?~-’»((1)lnrr 23, a2y, JAMES COLE, Ju.
distilling petrolewin.

Cluims the combination, with a primary still, primary condensey, apcondary
atill, wnd pipe which pusses through said condenser and opens iuto the seeondary
s:g“, of un independent pipe, connccting the seeondury still with the primary
still,

311,508 — Murch 2, 18%5., RICIHARD DEAN. dpparatus for the distilintion of

Ludrucarhons.

Claims 4 still for @istifling hydrocarbon olls, and provided with & crown sheet,
and imner angd outer plates extending below the body of the still, forming hollow
so-culled Jegs thatextend the tength of the still, and one or Juore iire boxes located
between the legs and under the erown sheet, one or more feed pipes leading into
the legg on onz side, nnd o discharge pipe conreeied with the opposita leg, nnd the
parts g0 arranged that a eontintous flow of oil is Lad through the still und mwin-
tained st a uniform depth by the vlevition of the discharge pipe.

40.678—A pril 27, 1856, NORMAN M. HERDERSON. Apparatus jor distilling
or refining mineral vils.
(aims the combination of o stijt and its inlet and outlet pipes, having the usunl
stopeocks ontside the still, with weighted vaives applied to the said pipes within
the still, and kaving handles extending to the outside.

8§40, 500— May 25, 1685, RICHARD DEAN. Appuratus for distilling hydrocar~
bon oils.

Claima for the fractionat distillation ot hydrocarbon oils, a senes of stills form-
irg o plant, each of snid stills consisting ol & stenm-tight eylinder having thersin
a1 oil-eduction pipe and Induetion oil tubes, the lower ecnds of which tnbes termi-
nate in &n ol chamber in the lower end of the next succeeding cylinder, and the
upper ends of the tubes and the upperend of siaid oll-eduction pipe terminating in
a'vapor chamber in the upper part of the eylinder, saitl chamiber being in cormunn-
nicction wilh & deodorizing chamber provided with a vapor-discharging yipe,
oil-feed pipe terminuting in the lower chamber of the evlinder, with n 8leany pipe
srranged to induct Stedin into seid eylinder, and a Dipe for exhausting stesm
therefrom,

57.4,8385—Dacentber 18, 1887. EDWARD KTLLS. Distilling apparatys.

Clairus in & distilling apparatns, the combination, with primary and secondary
stills, of a system of connected pipes consisting, essentindly, of an escapie pipe
Jeading from the primary still through a separator, substantially as indieated, &
pipe lending to the secondary still for the pessage of hewvier distilates, and o pipe
connected to the escape pipe for the discharg? of lighter d:stillates, the latter
heing rarried to a consideralide elevation above the said return pipe.

144,203 January €, 1891, ALLAN MASON. Agpparatus for distiliing oil,

Cluims the combination, in o still for continuous frietional distillntion, of the
cantinuous Pipd retort, COMPTISING A Seriex of suueess ive chambers, cach having
the oil inlet and a stemn injector ut the receiving end impinging the stear jet
directly on the euntering strenm of oil, 80 A8 to Instantly atonize it in one body
and project the same along tho chamber to the opposite end, and each section
having & vAper exit and an oil exit thereat, throteh which the vapor and oil
respectively escape, the one to the condenser and the uther to the next section of
the retort, the arrangement; being such that al} of both of the vapor and the rm-
vaporived oil hova like exposire 4s to hent and time in the respective sectiony of
the totory, the furnace underneath said pipe retort made in separate seetions,
ek containing a seetion of the retort, the fues Gt the oprosite extremities of the
chamibers and the passages and danpers causing the regular or irregular truverse
of the heat products through the suecessive sections of the furnace.

Ar8 05 —July £, 1802, HEINRICH PROYFE. Distilling apparatus.

Clain.s in an apparatus for distilling turs and mineral oil?, the combination,
with o train of stills, the adjacent anes of which have intercommunication be-
twenn their lower parts, of & jurnace at onaend ot the train and o flue running
{herefrom to the othor end of the train, & fead pipe for feeding the still at the end
of the train farthest from the furnace, and an exit pipe communicating only with
the still nearest tha furnace and rmm{ng through the several stills oi the train.

F. TITUMM.

Im-

Improtement in appa-

Improvement in apparatus jor
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581 104—Angust 21, 1895, ROBERT A. CHESERROUGLL. Apparalus for con-
tinuous distilialion,

Claims astill comprising severslmembers in cormmunication with cochotherat
the top, euch et ber being provided with eid-retarding plutes snd the memhber
next suceeading 4 previous nenther being provided with o depinding baftie plate
sl its top intermediate of the inlet and outlet passages, un oil-supply pipe und
a superhieated stenmesuprly pipe in comnunication with the first members,
means for maintaining & reduced degres of temperaturs in suceceding members,
suitatle discbarge pipes leading independently from the hottoms of the sevoral
members, a.condenser and wpipe lending from the final memberinto the condenser.

546 (07 —September 24, 16895, PAUL DBVORKOVILZ, Apparetus for distilling

1 uid hydrocarbons.

Claims apparatns for the double distiflation of linuid hydrorarhon consisting
of a furnag:, three superhieaters located side hy side within saiad Durnace, g steamm
generator eommected with the intermedinte superbeater, o ende vdroearbon
Toservoir and n tar reservoir conneeted respeetively with the ather sunerhienters,
two retorts, provided with means for heating thény, p spray pipe leading {rom
the intermiediate superhester into both 1etorts, n spray pipe leading from each
of 1he other superheuters to its eorresponding retort, and a separate condenser
for vach retort.

st Mageh 17, 1890 CHARLES F. GRADY. Apparatus for refining
petrolewm.

Claims the ermbinetion with g still, of an oil supply pipe leading thervinto and
connected with perforated longitudinally disposed pipes, o steam supply pipe
entering the still and extended to a point near the bottom thereof and commu-
nicating with longitudinully (ﬁ.“s[)(}ﬁ(‘.‘({ perforated pipes, o seeond still, o discharge
pipe disposed longitudinully within the tirst stil} arud having perforations upon
its under side and leading into the second still und extended above the point of
stesum supply in said second still, and perforated longitudinally disposed pipes
anud ranch pipes supported by the same.

567, 69—September 15, 1898, ADOLTHE SEIGLE. Apparatus for treating
hydrocarbons.

Claims in an apparstus of the character deseribed, a series of vaporizing cham-
hers and o series of superheating chambers contuining inert material, an inlet
to the first in series of seid vaporizing ehambers for the reeeption of the hydro-
enrbon and an natlet from the last in the serices of vaporizing chambers commu-
nieating directly with esch superheating chamber, both series of vaporizing
aud superheating chambers being immersed in a bath of maolten moetil, all ar-
ranged 8o that the hydrocurbons ure suceessively heated in the vaporizing cham-

hers, and the vapor from the list in serles of vaporizing chambers is conducted

10 exeh separate superheating ehamber to be further heated.

788,2657—Muy 19, 1903. MAX LIVINGSTON. Apparatus for continuously dis-
tilling petroleum.

Cluims in an ap{mramﬂ for continuously distilling petroleum the combination
with o series of distinet and independent stidlg; of 4 series of pipe connections
which unite said stills in & econtinuous series; sald conneetions each comprising
an oil outlet from one still and an oil inlet to another still; said outlet having a
repulating section arranged to adjustably determine the liguid level in the still
agsocinted therewith,

781 943—Tune 2%, 1903, WILLIAM D. PERKINS, Apparatus for continuous
Fractional distitlation of petroleum.

Claims in an apparatns for continuons fractional distillation of petroleum and
similar hydrocarbons, the combination of the vaporizer and & receiver for the
unvaporized product, of condensers eonnected with suid vaporizer, pipe eolls or
worms in the several condensers, which ave connected jn series, receivers for
heavy unvaporized produets eonnected with the several worms, 4 steam super-
heuter and o pipe golineeting it with two condenser appliances for the latter and
the vaporizer, and thermostatic regulators for such heaters.

781 045—Tanvary 81, 1505, BENJTAMIN F. BROOKE-SEWELL. Apparafus

Jor evaporating and distilling ligwids.

Cleims in an apparatus for evaporating liquids the combination of two or
more chambers or receptacles, means arranged in one chamber or receptacle for
condensing the vapors generated therein und for transmitting heat developed
during condensation to the li({uid contained In the other chamber, means for
eollecting and enrrving uway the liguid formed by eondensation, and means for
removing solid matter deposited in the chambers or receptacles,

Subclass r4,—Tubulars,

82,508~ June 18, 181, EDWARD G. KELLEY AND AUGUSTUS H, TAIT.

Improvement in processes and apparatus for distilling, separating, and purify-

ing petrolewnt.

Claims the process for distilling hydrocarbon oils, eonsisting in flowing the oil
int o streasu through a series of retorts arranged 8o that the ol enters the retort
in the cooler part of the furnace and is subjected 10 an inereasing temperature
as it flows, 80 that vapors of different ties are suecessively removed, and

A gering of retorts or stills arranged in o furnpes and connected together, so
that oil may be distilled eontinuously by heing fed into the retors or still in the
colder part of the furnsce, snd flowlng suceessively through the retortg in the
hotter portions of the furnace, and thereby separating the different portions of
oil acearding to the temperature at which they become vapor.

62,096—February 12, 1857, antedated Januwry 80, 1837,
1. D). DImprovement in tubulor stills for continuous distillation.
Clatms a still, eonsisting of a series of tubes sitnated in the flue, through which
tubes the liguid to be distilled is uninterruptedly pussed In o smoll strenm, und
in its downward eoutse submitted to a continual inercased heat,

68,660 Jeptember 17, 15 JOIIN ELLIS AND EDWARD C. KATTELL.
Tmprovement in apparatus for distilling, evaporating, and refining oils and
other liquids. .
Claims the construction of a retort, or a part of 4 retort, of a pipe ox pipes, su

arranged thet when either steam or saperheated steam and oil'wr other itgu’ids

are Y: ssed oF foreed thronghit, or theny, in the same or inopposite directions, the
fluid will natarally, from 1t9 superior gravity, repeatedly pass through the cur-

Tent of stean, thus thoroughly mixing it with the steqm in u comparatively eon-

tined space, heating it nuiformly wnd vaporlzing i, as ovens in the tibular

portion of our apparitus, and a8 will resalt it o spiral pipe is placed in a hori-
zontal position, orapproaching that position, and stewm and ail passed through it.

&7, 000—Fehruary £3, 1669, CHARLES A, SEELY. Improved apparatus for
distilling and separating vily, fats, and the like.
Thig inventinn consists in making the still in the form of a eoil, the eoll terml-

nating at its lower end ina pipe, which moves upward, serves a8 o conduit of

vapor to the condenser, and furnishing the coil, at its lowest point, with g tube
leading downward, and serving to eurry away the Hgnid which it is not desired
to volatilize,

UFACTURES.

P.H, VANDER WEYDE,

166,285~ dugust 8, 1875, TITOMSON McGOWAN. Improvement i .
tion of hydrocarbon oils. P 1t in the distillo-
Cluime the combination, in an oil still of an elonguted vessel, having

purtitions, a steam pipe extending throughout the length of the v

yapor pipes projecting from the elongated vessel.

182 77-7—~0r,ml;er g, 1876. NIENRY C. ROSE. Improvement in o

stilling oil.

invention is an apparatus for distilling hydrocarbon oils, and it eongistg

4 series of
easel, and

ppuratis for

T
T1
of a system of pipes wranged in g serpentine like manner over w furnaee either

Jongitudinally or transversely therewith, In connection with suid system of
pipes is arranged above them, and either parallel or trunsversely thl\frewith y
system of vapor pipes, terminating in condensing coils or still worms Sxiiﬁ
1ower pipes ure provided with perforated steam pipes. '

215,256—-May &7, 1878, JOSEPH L, KIRK. Improvement i 0CesS

apparatus for distilling petrolewm, 7 T processes and

Claims in an ﬁYI"“‘“‘US for distilling erude petroleum, the combination of o
continuous pipe through which the petrolenm flows and in which it is evaporated
& series of pipes suceessively arranged for taking up the gases as evolved, o series
of filters 101 purifying the gases of diflerent denusity, and a series of lmuﬁah}q s
f(»rdmingliug bleaching guses with those evolved and purified guses of Lot mlm}u},
an

In the distillution of petrolenm the process of clarifying and blencling the
same, which consists in vaporizing the petroleum by heat, and then passing the
vapors through a filter, und subsequently mingling the vapors with the vapors
of sulphurie acid or othier blenching vepors, und then condensing the petroleum
vApOrs.

263,900-—February 21, 1882, ERNEST P. DIETERICHS. Apparatus for frae-
tionnl distillation.

Claims in an apparatus for distilling oil and other substances, the combination
of a retort located in a suitable furnace and o distilling coil located in said retort
with the steam supply end eduction pipes leading to and from the retort, the
suid pipes being connected with the retort and a sultable oil supply Pipeland
provided with #n injector for forcing the oil into the distilling coil ’

282,080—July 31, 1883. JOSHUA THOMAS, 07 still.

Claims an apparatus for distilling or reducing petroleum by a continuons opera-
tion, eonsisting of w divided evaporating chamber, having low partitions and
vapor outlets, u series of coupled pipes, arranged beneath said chamber and in an
inglosed heatlng chamber provided with thin partitions, arranged to convey ths
heat alternately up and down between sald pines, a jacketed reservoir, connected
by pipe to said heating chamber, und » piPe leading to chamber wherchy the
material to be treated is conveyed into said evaporating chamber and through
tli}e hte_a.ted pipes in one dircetion, while the héat is conveyed in the opposite
direction.

800, 811—June 24, 1884, HENRY C. SMITH. Apparatus for the continuous dis-
tillation of oil.

Claims in an apparatus for continnous distillation of oil, pipes arranged in
a plane inelined to the horizon at about an angle of forty-five degrees—one nhove
the other—and provided with vapor outlets and connected at alternate ends
with eonnections, und inclosed in a chamber, whereby said pipes operate {or the
digtillation of the several gravities of oil products.

305,056—September 16, 1884, RICHARD DEAN. Apparatus for distilling or
reducing oils.

Claims in an apparatus for distilling or reducing oils, the combination, with &
sories of lower stills, consisting of two or more horizontal pipes, and a series of
upper stills, eonsisting of two or more horizontal pipes, the upper gtills helng con-
nected with the lower stills by manifold brunches, of oil conducting pipes con-
necting each upper still with the succeeding lower still, ‘pipes connecting each
upper still with a suitable vapor condenser, and steam pipes adapted to discharge
free steam into each upper still,

361,671—April 26, 1887, DAVID P. BROWN AND JOHN W. NEELEY. 4p-
pargtus for distilling. :

Claims in a retort furnace for distilling petrolenm oils, adapted to supply suit-
able heat, the combination of a retort or series of retorts, suitably connected
together, & steam pipe, entering each retort, extending through and sealed at
one end, and provided with numerous small perforations, an oil pipe likewise
entering each Tetort, extending through and sealed at one end, and provided
with numerous small perforations, and another steam pipe, of like construction,
extending into cach oil pipe.
439,745—-November §, 1890, EVAN A, EDWARDS, Apparatus for distilling oils.

Claime in an apparatus for distilling oil, the combination, with a flue boiler, of
4 series of vaporizers arranged in the flues of the same, o steam and an oil sapply
pipe connecting therewith at one end, and a series of condensing traps connected
tLerewith at the opposite end,

547 %32—0rclober 1, 1895. FRANK W. CLARK. Distillation and breaking up of
liguid hydrocarbons, and apparatus therefor.

Claims the mothod or process of distilling and breaking up liquid hydroear-
bons or similar substances, which method or process consists in causing the
liguid to flow in numerous thin or shallow streams in one direction over the
operative surfaces of an evaporatoer or retort, cireulating a carrier such s air
first in contact with heating surfaces and then over suid stroams of ligquid in the
Toverse girection, and conveying the vapor therefrom by means of suid carrier
through s condenser and then condueting the earrier, together with any uncon-
densed vapor, from the condenser buck into the evaporator or retort, the unval-
atilized lignid in the evaporator or retort and the liquid of condensation in the
condenser being drawn otf as required.

56‘17,7.'51.?Saptember 15, 1890. ADOLPHE SEIGLE., Apparatus Jar treating
1ids.

Cluims in an apparatus a series of double walled sections, the interiors of which |
form u continnous combustion flue, the walls of the sections being separated
to form @ liquid chamber coneentric with the flue and closed at either end of
the seetion, a series of spiral partitions dividing the liguid chamber into i series
of serpentine channels, o serigs of pipes each forming a means of communieation
between the liguid chambers of adjncent sections, and menns for foreing 0}1
throngh successive sections in 4 direction opposite to that in which the products
of combustion pass through sald sections. :

640,200 —Tanucery 8, 1000, HANS A, FRASCH. Apporalus for continuous frac-
tiomal distillation of hydrocarbons.

(luims in g distilling colmmn, consisting of o series of communicating shells,
2 munifold conneeted with alternstoe shells to receive the vapor from every two
shells, and means for conducting away the separnte vapors at several desire
points to separate condensers; and a ottom shell having an open outlet and a
vapor seal at the base of tho column of shells,
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187,766—September 1, 1903, WILLIAM MAYBURY. SuiL.

Claims in a still, a Turnace, a continuous conduit therein formeq fram pipe
sections, the ends of said sections extending throngh.the walls of the furnace
and previded with couplings, conmnectors hetween sald couplings, and means
in a portion of the couplings for creating a suction through the respective

ipe sections, and for forcing the vapor or volatilized oil in suid respective see-
tions through said outlets, said means arranged to operate upon the” volatilized
portions only.

764,887 March 18, 1904 JAMES M, O'NEALL. Apparatus for refining crude
petrolewm. . X
Claims apparatus for refining crude oil comprising means for converting tha
volatile oil Into vapor by heat, a receptacle for collecting and separating the
vapor and the nonvolutile matter, a condenser for converting the vapor hack
to vil, and means for forcing the vapor into a fluid in the condenser.

79,808--January 8, 1906. ALBERT C. CALKINS. 0 separator.

Claims a separator provided with a series of pipes, a separate coupling con-
necting successive [series of sald pipes containing ’seal or trap and having
independent outlet connections, juckets on each of suid pipes and monss b0
simultancously supplying different degrees of heat within said jackets, wherehy
different vapors are liberuted within said pipes and the remaining liguid con.
tinues its course.

Subclass 15.~-Utilizing Gases and Residue,

459,123-—Seplember 8, 1891, FREDERIC LENNARD. Apparatus for the dis-
titlation of lar.

Claims in an apparatus for distilling tar and like substances, the combination
of g furnace or heater, a tank containing a liquid bath, a still immersed or par-
tinlly immersed therein, a tower or serubber, means for conducting the matorinl
to be distilled into the upper part of the serubber, a connection between the
lower part of the serubber qnd the still, & steam pipe leading into the lower part
of the scrubber, and conduits which lead off the vaporous Pproducts rising into
the upper part of the scrubber.

Subclass 16.~Vacuum,

848%— February 4, 1862. HERBERT W. C. TWEDDLE. Improved apparatus
Jor distilling coal oil and other substances.

Claims the use of a vacunm apparatus in combination with a steam pipe ar-
ranged in the interior of the still,

85,82%— February 4, 1862; reissue 2,404—November 97, 1866. MERBERT w. C.
TWEDDLE. Improved apparatus for distilling coal oil and other substances.
Claims the use of superheated sleam, in combination with the employment

of p vacuum or partial vacuum, for the distillation of petroleum and other hydro-

carbon oils and similar substances,

46,088~ March 7, 1865, EDWARD BRAGGINS. Improved apparatus for dis-
tilling petroleum, ete.

Claims a method of producing a vacuum in g condenser by water.

4112~ April 4, 1865. JAMES PERKINS AND WILLIAM H. BURNET.

Improved upparatus for refining and distilling petrolewm.

Claims tho combination of two reccivers with an agitator and a sediment
regeiver; and,

The use of two exhanst pumps in combination with a distilling and eondens-
ing apparatus described.

43.886~June 20, 1865, JAMES J. JOHNSTON. Improved apparatus for dis-
tilling oil.
Clelms distilling oil or other liquids by means of o still, eondenser, and receiv-
ing vessel, from which oil is exhausted, so that the distilling process is earried on
under i partial vacuum.

§0,571—0clober 24,1865, HUOT FLEURY. Improvement in distilling petrolewm.

This invention consists in the distillation of petroleum oil by a vacoum and
1ts rectification by one single operation. .

5/,i157—-,4pril %, 1866, ABRAM D. HIGHAM. Improvement in distitling pelro~
evm.

Claims distilling the lighter portions of the charge in vacuo and the heavier
portlons under pressure.

06,859 TJuly 31, 1866. M. P. EWING. Improvement in apparatus for distilling
petroleum.

Cleims the combination of a continuous feed and & jet condenser with a vacoum
still for petroleum.

58,00—September 11, 1866; reissue 7,329—8September 26, 1876. Division B.
VACUUM OIL COMPANY. Improvement in material for lubricating.
Claims the process of making residual heavy hydroearbon oil without burn-

ir;g by distillation of the light oils from crude petrolenm under vacuum with
steam.

88,0¢1—September 11, 1866. M. P. EWING AND H. B. EVEREST. Improved
apparatus jor dz‘sliflin{/ petroleum, ele. -

This Invention consists essentially in eertain improvements to prevent over-
flowing in vacuum stills for petroleum by introducing jets of steam into and
through the mass of ofl in the still, and by the arrangement of the heating pipes
In close proximity, so us to lessen the amount of oil in the retort as compared
with the heating surface, and the employment of an overflow chamber, and
conducting the overflowing material to a receptacle, thereby preventing its
admixture with the distilled product; also, in the combination of a surface with
® jet condonser for the oil vapor,

62,730—March 19, 1867. EDWARD DUNSCOMB, Improvement in rvacuum
mumps, pans, etc,

Claims an air induction pipe with its stopcock applied to an alr-tight tank.

68,4%6~September 3, 1807, THIRAM B. EVEREST. Improvement in appuratns

Jor distilling petroleum.

Claims the combination of two or more vacuum petroleum stills, 80 arranged
that the oll is fed from ono retort into the other as it increases in speeific gravity
during the distillation, and economizing the use of steam used in the vaporiza-
tion o¥ the oll in the retorts, by passing it first through the heating pipes in the
retort containing the heavier oilg, and afterwards conducting it t 1}'0ugh the
henting pipesinthe retort or retorts containing the oils of lighter specific gravity.

45254—xvra 1905—pr 4—08——40

T7070—April 21, 1868. JAMES MILLER. Improved apparatus for distfling
petroleum.

(fluin_ls‘t]w combination of two or moye vaeuunm stills, one for heating the oil,
and driving off its more volatile ingrodients, and the other for eqarrying on a
continuons distillation, hy feeding therein the heated oil from the first still
through o eoiled or zigzag pipe with apertures,

89,088 May 11, 1869, TIENRY GROGAN AND GEORGE T. LAPE. Im-
prorement in the distillution of hydrocarbon oils.
Cluims the applieation of eold hydrocarhon oils to o heated still. in such quan-
tities that the heat in 1he still will suddenly evolva their availatde produets, or
50 mnch of them as muy he desired, before athnitting a subsequent supply.,

Hf)?ﬂﬂﬂ~.l’un6 10, 1885, HOMER T, YARYAN, Apparatus for racuwm distilla-
ion.
Claims ing vacunm distillation apparutus, the combinntion of a eoil surrounded

hy stoum or other heating medinm, o sepurating chumber, & vacuum pump and
ipe connections,

314007~ November 24, 1887, JEAN A. MATHIEU., Apparatus for separating
substunces which volatilize at different temperatures.
Cladms the comblnation of a vaeunm pan having interior heating coils, and

I‘v}'ith utomizer devices for spraying Hyuid materint inty the vaeuunt pun above
1 trays.

Subclass 17.—Vapor Outlets.

16,235 December 16, 1858, RICHARD SHRODER. Tmprovement in apparatus
for coal oil.
Claims constrneting the retort or generator with openings at different heights
for the purpose of obtuining oil of ditferent qualities.

40632~ November 17, 1851, CHARLES LOCKIHIART AND JOIN GRACIE.
Im provement in stills for petroleum, et
This invention velates, first, to & mesns for tuking off vapor from the still at
the sume height from the surfuce of the oil and at different heights during the
process of distillution; seeond, to a means for keeping the bottom of the still
¢lean or free from inerustarion.

052~ Norember 17, 1863, reissue 8,002, Fune 7. 1863, CHARLES LOCKITART
AND JOUN GRAC Improvement in stills for petrolewm, ete. Division A.
Cluims providing u still used for distilling hydrocarhon with u se nper or
serapers, eombined with a receiving deviee, siid SCLUPET 0T serapers heing
rotated during the process of distilletion, and operating with relation to the
bottom of the still und said receiving device,

H0,032-- November 17, 1863, reissue 8,003, June 23, 1865, CHARLES LOCKITART
AND JOUN GRACIE. Improvement in stiils for petroleum, etc. Division B.
Claims a stitl provided with o pipe or pipes which is or are so arranged with

relation to the still and its eontents that the vapor evolved from the contents

of the still can be conveyed off at different heights.

105,683—July 26, 1820. JOHN HOFFERBERTIL. Improrement in il still.
The nature of this iuvention consists in providing un oil still with & short
worny, for the purpose:of allowing gasaline and oiher inflammable praduets of
distillntion to egenpe without combining with the refined oil- #lso, inconneeting
the long worm at a point below the top of the still, and providing » means for
preventing ihe ofl from aseending higher thun such point of connection,

U3 —April 18, 1871, JOTN L. STEWART AND JOIIN I, LOGAN.
Improvement in petroleum stills.
Claims o still with its top in the form of an annnlur enrrugation, in combing-
tion with a series of pipes so arranged as to draw off the vapor from the still
at the highest part of the said corrugation.

237,860 February 8, 1881, MAX LIVINGSTON. 0 stil,

Claims an oil still having ¢ vapor-cseape passage opening into and extending
ahove the top of the still chamber, in combination with o succession of valve-
governed vupor-escape ges, leading off from the side of the still chamber
at different points in its J N -

243.080--June 21, 1881, CHARLES 7. PLACE. Distillation of gictroleum and
ather oils.
Claims the combination of a stilt and goose neck, the latter of which is pro-
vided with ascending and descending pipes or branches, the descending pipe or
pipes passing through the still or other heating chamber,

266,090— November 7, 1882, WILLIAM . HALL. Apperatus Jor separating
petrolewm vapors.

Claims the combination of o &till, o vertical pipe, seenred to the top thereof,
o serjes of pipes conneeted at differont heights to the vertical pipe and onited
together again at o distance from the still, with a steam pipes conneeted with
the uppermost pipe,cocks and traps apon the lower pipes, Ieading from the still.

284331—Seplemher 4, 1883, DAVENPORT ROGERS. Sef Leating and sepa-
rating still.

Claims an apparatus for distilling petroleum, eonsisting of a heater, a eoil of
pipe arranged within said heater and eonnceted with the soures of supply of
the petrolenm to he distitled, a still, 4 pipe leading from the coil into the still
to supply petroleum to said still nnd, muintain a shallow body of oil in sgid
still, o trap between the heater nnd still to clitminate the water from the i‘:«?tm—
Ieum before the petrolenm enters the still, pipes leading from the still back into
the heater to econvey the vapors from the still to the hea ter, wherein sueh vapors
serve to prehieat the petrolenm in the eoil, graded educetion Dipes for separating
the vapors in the beater and taking off stch vapors geeording to their gr Vity,
and a pipe leading from the heater to the still furnaee 1o enable the utilization
of the incondensable gases as fuel, all eomlined and arranged to operate,
wherehy cold erude material is. prebeated by the yapors coming from the still,
and such vapors separated according to the gravity and a continuous and cone
stant distillation kopt up.

Subclass 18.—Supplementary Heating,

50,216—0ctober 8, 1885, JOHN ROGERS. Improvement in stille for distilling
petroleum.

Claims the process of distilling petroleum or other hydrocarhon liquids by
passing the erude pil through heated pipes or their eynivalents in the interlor
of the still, for the purpose of freeing the game from their most volatile
constituents,
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84,218~ April £, 1808, T. A, SCTTRRCTL.,
titling.
Claims exposing the upper part or vapor space of o still to the action of an
#dditional fire Luilt in & seeondary frepluce,

81 47}—January £2, 1837, JOIUIN B. SHAPTER. Improvement in petroleum
stills,
Claims the arrangement of boiler, superhenter, and siilt, by which the heat
from the boiler is made to pass through the superheater, ond then threngh,
under. or ground the still,

90,284~ May 18, 1860, JOSHUA MERRILL. Improved menufacture of deodor-
ized heary hudrocarhon oils,

This invention eonsists in producing heavy hydracathon eils, suitable for
labrieating and other })Il!‘pﬂﬁﬁs and fred from The churacteristic adors of heavy
hydrocarbon oils, By distilling from them the volatile matters from which the
objectionable odors arise, and at the same time proventing new formations of
stieh matters by keepiug the temperntare of the oil in the still below that at
which these mutters forin by decomposition of the oil,

80,284~ May 18, 1869, reissue (7,058, June 12, 1817, JOSHUA MERRILL. Im-
gruvemcnt in processes and appuraius for the manufacture of deodorized heavy
ydrocarbon oils.

Claims the mode of mamufueture of deadorized heavy hydrocarhon oils, which,
when finished, are distillates suitable for lubrienting ond other purposes, freo
from the charpeteristic odors of hydrocarbon oils, and having w slight smiell
like Iatty oil, by distilling from them the volatile matters from which the objee-
tionable odors arise and preventing the formation of such matters by keeping
the tewperature of the oll in the still below that at which these matters form
by decomposition of the oil.

90,285— May 18, 1860; reivsue 2,826, July 81, 1577, JOSHUA MERRILL., Im-
provement in the production of decdorized heary hydrocarbon oils.
Claims heavy hydrocarhion oil, suitable for lubricating and other purposes,
free from the characteristic odors of hydrocarhon oils and having a slight emell
like fatty oil.

85, 409—August 81, 1865, HENRY GROGAN. Improved still.

Claims a hot water eondenser in combination with a suspended drum pipe
and goose neck of the still, whereby the water in said condenser is heated by
means of the steam discharged fromw the droane.

110,800 Januery 8, 1871, WILLIAM G. WARDEN.
tus and processes for distilling oil.
Claims the process of distilling oils, ete., by subjeeting the same to the action
of beat in & vessel a portion of which extenids helow the fire and in which 2 con-
stant upward current from the roid lower portion is maintained,

128,7)1— February 19, 1872. JOHN 8TUBER, JACOB S8TUBER, AND JOUN

W.MAGER, Improvement in distilling petroleumm.

Clainis the process for producing continnous distillation of petroleum hy
means of supply tanks, the eontents of whichare heated before they are injected
inte the still, and which connect with o double acting pump by which & con-
tinuons supply of the heated Hauid from the supply tanks is driven into the
still, while the gtill is pluced over a furtisee for the pnr{;osw of keeping up the
tempersture of the lguid contained thercin and injected into the same by the
action of ihe pauyp.

SIROM—August 20, 1879, JOSEYH C. ROBINSON, Improvement in oil stills.
The prasent invention has relution to that elags of stills used for the purpose
of munufacturing labricating, ifluminating, and other oils; and it consiss in
sroviding the foed pipe for o with juckets near the top and bottom of the still,
nelosing sald feed pipe and steam pipes connecting the jackets, the gteam pipes
algo having connection with the interior of the still, to which exit pipes for the
stonm are aitached, the still, with its appurtenances, being also ‘subjected to
the action of five heat, wherehy o rapid ind continuous distillation is effected,
and the incaming oll warmed by exhaust steam before entering the still,

288 47 1—Angust 21, 1888, JOUN B. DUBLELR. O stil.

Claims, inanoil still, a boiler provided with the supplemental beilers extended
down into the fire ehamber and connected to the main boiler, and with a dome
or domes, provided with o nippte plate, 1 support and resistancs plates arranged
therein, with a pipe leading from said boiler and dome,

$42,560— May £5, 1886. GEORGE L. BENTON. Apparatus for refining crude
petrolenm.
Clairus the combinetion with n furnace, of 0 heating chamber, a latent vapor-
izing Pmﬂ conneeted with an oil supply and sitnuted within the furnace, o vipor
chamber located above the furnave and direetly heated thereby, and a condenser.

480,657 —June 18, 16833, FREDERIC LENNARD. Mehod of and appara
for distitling tar, ete, 4 Tparatus
Claims the process of distilling tar or the like, consisting in heating it while

confined in coils or passages, t6 a degree which wonld cuuse its required cone

stituents to vaporize il not thus confined, and causing the said tar or the ke
g0 hented 10 enter and its said constituents to vaporize in & serubber into which
steam or other disassociating agent is admitted.

Improvement 4n apparatus for dis-

Improvement in apgara-

SUBCLASS 10.—COAL OIL RETORTS.

.
15,8488 eptember 2, 1558, CUMMINGS CHERRY. Improvement in appe
for di.etz’%ing erade ail fram mineral coal, v pparatus
Claims providing upright retorts for the manufacture of oil from bituminous
conl with a closed top and an opening at their hottoms to belmmersed in water.

£2 407 —December 28, 1858,
for destructive distillation.,
Claims the comhbination and arrangement of a distiling tower and receiving

vessel, with o stenm Llast or its equivelent in the combination, for the purpose

of produeing an induced eurrent.

LUTHER ATWOOD. Improvement in apparatus

£26i0—Tanuary 11, 1568, JAMES O'ILARA. Improvement in reioris for dise
tilling oils from coal.

Claims the cmployment, in an upright retort for distilling eonl, of & revolving
serew of o ciremnference smaltir tL:m the interior of the rotort, go applied that
while by its revoelution it produees o eontinions elevition of the central Dor-
tion of the charge it permits and eauses o continnons doscent of the surrounde
ing portinn by gravifaetion, aud thus produces w positive continuoeus and unin-
terrupted upward and doewnward circulntion

MANUFACTURES.

|
i

20708 February 1, 1859,
Jor distilling coal oil.
Claims the applicution and use in retorts used in distillation of coul or othy

substunces from which oll or gus is produeible, of a sweep har or arm wirh )Mer

attached, and operated go as to push or spread the muterial placed withixln (‘)v(zs
the floor or bottom, and at intervals discharge the same continuousty in g er
ings at or near the edge of the retors. pen-

23.0060— Febraary 22, 1859. LUTHER ATWOOD. Improvement f

Jor destructive distiilation. P t in apparatus

‘T'his invention consists in combining a vertieal combustion tower or firn
apen at the top, and in which fuel is burned with o downward draff, wi?lrl }:li‘gf_’
tiead distilling tower or chamber, in which the substance acted on is placed
and with a continuous strain blast or other controllable meuns of prodyeing
a draft through the appuratus in such manner that the products of combugt iug
from the combustion tower enter the distilling tower at the bottom ang pﬁuq
up through it and the mass of fragments it may contain. ”

28,887~ March 29, 1859. LUTHER ATWOOD. Improvement in a
destructive distillation. 7 pporatus for
This invention consists in combining a vertical distilling tower, or cham

arranged so ag to receive both the fuel and the substance opé’mtcd o’n?wléﬁl ffﬂ?f,f:
denser and a means of controlling or regulating the draft, by which the prodyets
of combustion of the Tuel are circulated through the mass acted on, so that tha
process of decomposition can be carried on below & temperature that would «ffepg
combustion before the liquid and volatile produets have heen driven off by the
heat, the whole apparatus being so arranged and combined a8 to use the eurrent
of produets in its natural or upward direction. -

24,211—May 81, 1855. ROBERT W. HAZLETT AND JOHN H. HOBBS.
Improvement in retorts for distilling coal oil.

Cluims constructing a horizontal retort with a pan or flat-shaped hase and in-

NATHANIEL B. TATCH. Improrement in retorts

[ clined upper sides or top, and with open conduits or gutters running from end to

end of the retort, and arranged on the inner sides thereof and set inclining gngd
emptying into the nock of the retort.

24,012 May 81, 1859, J. E. HOLMES. Improvement in retorts for distilling oil
Jrom cpal.
Claims the employment, in a retort for distilling oil from coal, of n central per-
forated tube suspended from the mouthpiece, an open space being also left helow
the bottom of the tube for the removal of the coke residuum through the month,

EG,ODOI-—November 1, 1859. H. K. BYMMES. Improved apparatus jor distilling
<oal.

Claims an oil retort in combination with the gas retort or its equivalent for the
pur{mse of saving the gas which escapes from the oil retort and to improve its
quality.

27,605~ March 20, 1860, C.I. VAN WYCK. Improvement in apparaits for dise
tilling oil from coal.
Claims the construction of a retort with o grate in the bottom, and an inclined
conductor below such grate, such conductor not heing the outlet for the gaseous
products df combustion of the fire by which the retort is heated.

82,378— May 21, 1861, GEORGE W, KIRCHIOTFFER. Improvement in apypa-

ratus for distilling coal vil.

Claims, in combination with an upright conical retort, a grinder srranged to
rotate in proximity with the heated surface of the retort, for the purpose of pul-
verizing the coal and securing the contoet of the same in a minutely divided stute
with the heated surfnce of retort.

84,106—January 21, 1862, JOHN BULLARD.
distilling coal oil.
Claims an egg-shaped retort, arranged with draft opening at its lower end, so
that the unburned contents of the retort will always be within tho lines of the
draft.

42778 May 17, 1864, JOTIN HOWARTH. Improvement in apparatus for dis-
tilling off gases and vapors.

Claims s0 combining devices for superheating steam, flues for the passage of
products of combustion, and a suitable retort or retorts containing carbonaceons
materials estocause the internal heat, or that produced by the superheated|steam,
to nlways predominate over the external heat and perform the work of extracting
the ligaid and volatile products from the retort or retorts without producing
destructive distillation.

453,336~»;T une 8, 1891, GEORGE POTERIE. Apparatusfor producing coal lar
and coke.

Claims, in aplant for producing coal tar and coke, the combination of g series of
ovens, the retorts arranged above said ovens and adapted to be heated thereby, 8
Teceiving vessel adapted to be {)m‘tly filled with water and arranged below the
ovens and connected individually with the retorts, the pipe in the top of said ves-
sel, and & boiler intermediate of said ovens and the receiving vessul, a pipe in the
boiler adapted to discharge steam in the pipes leading from the retorts, and a pipe
leading from the recelving veasel to the furniace of the boiler to convey gastherto.

759,988— May 17, 1904.. BNYDER L. HAGUE. Retort.

Claims an apparatus for extracting oil from shale comprising & horizontal
retort, o furnace beneath one end of sald retort, a series of connected flues extend-
ing hencath eaid retort from the furnace to a smoke vent, air valvesin seld flues,
revolving conveyor to move the shale from the cooler to the hotter end of suid
retort, and a steam jet to drive the vapors from the hotter toward and out throngh
a vent in the cooler end of the retort.

776,448 November £2,1904. SNYDER L. HAGUE. Reiori.

Claims, in o horizontal retort forextracting oils from shale and heated to gm'dcd
temperatures by 4 suitable fnrnace, a conveyor to turn the shale over and move I
along the retort from its cooler to its hotter cud, cross partitions in suid retort
above and partly around sgid conveyor, and inlet and outlet pipes connecting
with the apartments formed by said partitions. .

Improvement in apparatus for

Subclass 20.-—Coal Qil Retort, Rotary.

20,026—April £7, 1858. DAVID ALTER AND SAMUEL A. HILL. Improté-
ment in revolving retorts for distilling coal, etc.
Claims the use of retorts 5o constructed as to revolve continuously on thefraxes
during the process of distillution,
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95— A pril 27, 1858; reissuc 663— February 8, 1863, D. ALTER AND . A.
”ﬂ}%ﬁ?p Impr;wement in distillation of 0ils from coal, D A
ima the destructive distillation of coal or other hituminous substances for
obﬁﬁ}{;ﬂng the liguid products thereof in the form of what is known as Heonal
olls" by combining the use of a low temperature, not excecding o, low red heat,
sy about 850° Fahrenheit, with the use of retorts so construcied as to have a
rotary or other equivalent motion for the purpose of ngitating their contents.

20,081—June 16, 1858. T.D.SARGENT. Improvement in retorts for distilling oil
rom coal.
fCXaims the use of u eylinder retort made of clay, and o arranged as to revoive
upon its axis during the progess of distillation, or in place of a whole Tevolution
making onty three-fourths of & revolution and turning back again, thus produc-
ing an osciliating motion for a clay retort.

21,1/8—August 10, 1858, J. McCUE AND W.B.MCCUE. Improvement in retorls
jor distilling oils from coal.
Clnims the employment of a connecting pipe located in a retort in other than a
centrul position, whereby we aro enabled to conduct off the oleagine us products of
the conl while the said retort partially revolves backward and forward onits axis.

g0z March 29, 190 JAMES GILLESPIE. Improvementin revolving retorts
for distilling coal oil.
Claims securing a hopper-like cup in positlon by means of pins or their equiva-
Jents, surrounding the oxit journal of each retort, a square-headed shaft passing
through & hollow Journal at the opposite end of the retort, and an external plate.

3,481— March 29, 1859, JOSEPH E.HOLMES. Improvement in yetorts yor dis-
tilling coal oil.
Claims the combination, with an internal vapor pipe, of a leg, so applied ns to
keep the mouth of the said plFe in the upper part of the retort, eithar by the direct

setion upon it of the force of gravitation or by its dragging in the coal or other
matter in the lower part of the retort.

4 455—June 21, 1859, HENRY P. GENGEMBRE. Improvement in retorts for
distilling coal oil.

Claims the use of an L-shaped retort combined with charging hoxes, crusher,
and dischirging tube eapable of being subjected to a degree of temperature at the
end of the horizontal part, at which the residuum of the substapnces under treat-
ment is discharged, higher than at the upright part at which the coal is charged,
the whole so arranged as to avoid the admission of atmospherie air.

£4,687—June 28, 1868. JOTN L. STEWART. Improvement in retorts for dis-
tillation of coal.

Claims an improved revolving web retort constructed not only with its indue-
tion and eduetion openings arranged at or near one end of it, buf with an endless
or other proper carrier made so as to operate to receive the coal or matter to be
distilled from or neay one end of the retort and carry or foree the same toward the
opposite end thereof, and from thence backward toward the front end, and there
discharge the same, cgusing the coal or matter to be distilled to pass twice
through the tetort or carbonizing chamber in such menner, and for securing
advantages.

25,109~x%ugust 16,1859. H.P. GENGEMBRE. Fmprovement in monufacture of
coal oils. .

Cloims the continual, progressive, and gradual destructive distillation of eoal
or other hituminiferous substance for the purpose of obtaining therefrom the
different products of distillation.

#6,799—January 8, 1860. FTRANKLIN W. WILLARD. Improvement in coal-
oil retorts.

Claims the construction of coal-oil retorts with internal false or extra heads at
either end of the retort, and held at proper distance from the heads proper by
means of stays or studs, the intervening apace between each of the false heads and
the end of the retort heing filled with elay or other noneonducting material,

7.848— March 20, 1860. ™. P. GENGEMBRE. Improvement in apparatus jor
distillation of coal.
Claims n eylindrical or polygonal retort having at the center of both ends n hol-
low journal or tube, and being susceptible of receiving a continual or oceasionsl
movement of rotation or oscillation around its own axis, for the purpose spucitled.

SUBCLASS 21~COAL. OIL PROCESSES.

12,619— March 27, 1855. ABRAHAM GESNER. Improvement in processes for
making kerosene.

Claims the process for extracting the liquid hydrocarbons, which I have denom-
inated *'kerosene,” from asphaltum, bitumen, asphaltie, and bituminous rocks
and shales, petroleum, and maltha by subjecting any of these substances to dry
distillation, rectifying the distillate Dy treating it with neid and freshly calcined
lime, and then submitting it to redistillation.

16,605—August 18, 1856, L, ATWOOD AND W.ATWOOD. Improvement inthe
production of oil from cannel coal.
Claims an tmproved oil obtained from natural bodies which alone or when

mixed afford paraffine in destructive distillation, and which oil posesses certain
described properties.

15.506—A}Lgust 12, 1868, Y. ATWOOD AND W. ATWOOD, Improvement in
preparing ofl from bitumens.

The manuincture and use of lubricating oils from bitumens, such as'*Trinidad
piteh” and **Barbadoes tar.”

#,805—October 19, 1868. L. ATWOOD. Improvement in extraction of volatile
oils, ete., from coal.

Claims the pradual and progressive formation at a comparatively low tempera-
tare of oleaginous vapors and oil from coal or other substances yielding pyrogenic
cils by the gradual and progressive action of the heat of products of combustion
upon and through tho mass operated on.

92;]46037D€ccmber}28, 1868. L. ATWOOD. Improvement in manufaciure of pyro-
enic oils,

Claims forming oleaginous vapors from substances yielding pyrogenic oils by
the action of the heat %i / propéi‘ly regulated current of products of combustion
bassing over and above the surface of the mass operated on, with or without the
aid of éxternal heat, :

#8,608—September 97, 1859; reissue 1,605—J anuary 19, 1864 JOHN HOWARTH.
Tmprovéd method of distilling coal, elc,

Clatms distilling coal or other carbonaceous substances for the production of
olls, geses, vapors, ete., by passing through the material to ba acted upon a cur-
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rent of superheated steam in one hody in 4 vertieal plane, or nmﬂ}z 80, through
an upright retort; that is, so that a hody of superhented stewm shail cortie in eon-
tact with every portion of the said materisl,

62,683— March 6, 1867. 8. LLOYD WIEGAND. Improvement in obtaining ofl
from paraffine, etc.

This invention consists in exposing bituminous substances or other matter
capable of yielding hydrocarbon oils or pia rafling, in aclose vessel ox chamber,at a
temperature below that requisite to deeompose the oily or hydrocarbon vapors
into permanent gas to the action of the guseous products resulting from tho de-
Lcompaosition of steam by passing it through carbon heated 10 neandeseenee, and
subsequently extracting the oil aind paratline therefront, either Ly pressure or by
displacement, by which means I am enabled to separate the oils and parafine
from the erude material at a lower temperature than by any other previeusly
known process, and to obtain botha better quality and better yield of products,

100916—March 15, 1870; reissue 7,090— May 2, I8%. Division B. RUFUS 8.
MERRILL. Improvement in heavy hydrocarbon oils for ilhymination.
Claims a5 un article of manufacture an illuminating oil derived from patraleum,
coul, shale, and schist, emitting no inflammable vapor at g temnperature of less
than 200° Fuhrenheit.

100,915 March 15, 1820; reissue 8,728— May 47, 1878, RUFUS 8. MERRILL.
Improvement in heavy hydrocarbon oile for {lumination.

Claims g heavy illmminating oil derived from petroleum, eoal, shale, or schist,
possessing an igniting point of about 300° Fahrenheit and o distilling point of
about 600° Fahrenheit.
764.093—July §, 1004, OTTO P. AMENI). Process of desulphurizing oil or dis~

tillate.

Claims the process of desulphurizing oil or distillate, which consists in rentove
ing the sulphureted hydrogen and neutralizing the fatty and organic acids con-
tained therein; then in exposing the oil or distillute with its sulphur or sulphur
compounds to the action of 4 soluble salt of copper in the presenee of an alkali;
in removing the excess of copper and eopper hydrosulphides and exposing the
oil or distillate and any hydrosnlphide of copper remaining therein 1o the oxi-
dizing effect of one or more oxidizing wgents; in removing the resulting copper
sulphutes and settling the oil.

768,10t —Auqust 23, 1904, FRANK MACOMB WHITALL, Process of treating
and dissolving wurizilite.
Cluims the process of treating wurtzilite, which consists in dissolving it in
dead oil and then removing the solvent until the mass becomes consistent.

SUBCLASS 22.—-COMPOSITIONS.

190,668— May 7, 1872. CHARLES A. JORDERY, Improtement in solidifying
oils.

The object of this invention is to obviate several inconveniences which are ex-
perienced in transporting and handling petroleurn, oils of schist, and their vola-
tile essences, as well as oils in general,  These Pruductﬁ. by reason of their Auidity,
are difficult to transport, and spread over all substances or bodies with which
they come in contact; and, as regards the petroleum and other volatile oils, do-
velop it;ﬁammuble vapors, which, besides being dangerous, constitute quite a
sariond loss.

To remedy these difficulties the inventor sclidifies these oils 50 a8 to obtain a
new industrisl product of @ greaier cousisieney, and disengaging ot glving of less
vapor, and capable of being transperted and handled with greater facility, by
mixing them with & small quantity of deeoction of soapwort root.

127,658—June 4, 1879, ROBERT A, CHESEBROUGH. Improtement in prod-
ucis from petrolewm.

Claims, a8 a new article of manufacture,vaseline, a thick, oily, pasty substance
semisolid in appearance, unobjectionable in odor, becotnes fiuid at temperature
varying from 35° to 110° Fuhrenheit, and when fluid is transparent. It will not
saponify, does not crysiallize, and does not contain parafline, and in this respect
essentially differs from the heavy produocts of petroleum which have been subs-
jected to destructive distillation and which are known as paruffine oils,

189, /01—April 10, 1877, HERBERT W. C. TWEDDLE. Improvement in, pe~
troleum products, and methods of obtaining the same.

Claims the process for obtaining a new product {rom petroleum, the same con-
sisting in washing the orange-colored, resinous, oily product obtained toward
theelgse of the distillation of tar residuum, and subsequently driving off the sol-
vent and recovering the heavy oil,

237,484~ February 8, 1881, ROBERT A. CHESEBROUGH. Process of refin-
ing vaseline. @
Claims the proeess of refining vascline, petroleum oil, and residuum by keeping
them just at the point of vaporization in an open vessel until the disagreesble
emelling portions are driven off, and afterwards filtering through boneblack,

246,096—August 25, 1881. PETER DITMAR. Process of solidifying crude and
refined petroleum.
Claims the mode of solidifying liquid hydrocarbons, such as erude or refined
petroleum, naphtha residues, and the like, by dissolving 2 to 3 per cent of tallow
soap in the hydrocarbon under the action of heat.

554 77r—Junc 28,1891, JOHN HENRY WILLIAMS STRINGFELLOW. Proc-
ess of sulidifying liquid hydrocarbons,

Clairns the improvement in the process of gelatinizing or solidifying lignid hy-
drocarbons, which consists in first mixing with the liguid hydroear| ons 4 pul-
verized vegetable saponifier and afterwards adding to and intimately mizing with
the first-nemed mixture a quantity of water.

641,962—January 5, 1900. BERNHARD HOFFMANN. Process of solidifying
petroleum,

Claims the process of solidifying petroleum oil, which consists in mingling, ap-
proximately, ninety-oneparts, by weight, of such oil with seven parts of eurd scap,
and two parts of stearin, heating the mixture until the soap and stearin are melted
and thoroughly mixed, and then cooling and solidifying the sume.

658,988—0ctober 8, 1900. JOHN A. JUST. Solidified mineral oil and method of
making same,

Claims a composition of matter, consisting of & mineral oil distilinte, thickened
or solldified by an agueous solution of soap, and a substance insoluble in said
distillate, and forming with water at ordinary temperatures a tenacious or viseid
solution, and, i o i . .

The process of solidifylng mineral oil distillates, which conslsts in emuleifying
such distillates by shaking 4 quantity thereof with a suitahle quantity of asolus
tion of a caseinate and soup in water, and in then gradually adding and incorpo-
rating more of such distillates by agltation.
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761,939 —June 7, 1905, FRIEDRICITI BDOLEG,
tions of mineral and rosin ails.

Claims the process of wannfueturing elonr and permanent watery solutions of
minerul ald rosin oils, consisting iu Creating o mixture of o mineral oil anrd o
erude anhyidrous rosin oil with stewam, bolling the mixtire and adding Ty sopes
rating the'nil from the goap lye, und then trenting suid oil with distillod water and
compressed uir,

Pracess of maling watery soli-

SUBCLASS 23.—~BURNING FLUID,

1,459—Devember 81, 1888, ISAIAIL JENNINGS. Improved composition for
burning in daneps.

Cluaims the ww ared cruployment of **0il of whisky " with spirits of turpentine,

aleohal, or L oil
1 hEr—September 24, 1850, EPHRAIM WOWE.  Tmprovement in burning fluids,

Cleims compounding rosin and the essentiod oil of segetables or grain (when the
satie 1% prodiced by distiliation of whisky or dlesholie lugors, wed thereby biree
eome & refse artiedn for the purpose of making @ aterkal from which to niake o
gas; nlso for o hurning ttuid.

O,119—~July 18, 1852, HENRY M, PAINE. Diprovescnt in benzole lights.

Claimns the mixture of nleoh, benzaole, and sueh proportions of water as shudl
render the mixtare milky in appearunes pod passng air through the sume,
11,984 July 4, 1854, THOMAS DRAYTON,

Purifies rosin oil and other olls by aleohol,
19615 April 8, 1855. HENRY W. ADAMS.  Improcement in juctitony oils.

Clabms the use of erude turpentine in 2 wixture made with it and fixed oils.
23,167 Mureh &, 1859, JONATHAN GRIFFIN, Improrement inburning fluids.

Claims o series of mixtures of crade conl nuphtha, coal tar, gau tarpentine,
commen wood tar, mefined rasin oil, rosin nuphtba, and benzel.

3,210 Mareh 8, 1859. WILLIAM WILBER. [Improvement in burning fluids.

Clatirns o thaid eompeund for hurning in amps, ete., mide of cond tar, camphene,
and alcohol,

25,900 —September &, 1859, N. A, DYAR AND J, I AUVGUSTUS.
compuerd dlwuinating fhid.

Claims a rixturs of pesin oil, fusel oil. and wleohnl.
81,457 Fehrnary 146, 1561, BENJAMIN IV HTEBARD,

1uid conpositions.

Claims the compoxition of fusel oil, kerasene, aid spirits of turpentine and its
combination with a perfuming sssentiak oil.
gy e March 35, 1862, Co WO PINKIIAM.  Improred burning fluid.

Claimis o mixture of refined petrolemn, henzole, naphtha or benzoin gum cau:-
Phior, and essential ok
85 607 June W, 180 SYLVESTER LEWIR. Impreved mode of treating oils

wnd futs for rendering them wore useiud for burnieg in lamps, lwbricating ma-

chinery, amld nther purposes.

Clinms the trestrent of vegetable and animal oils and fats by tha ase of henzolis
or naphtha wmd anmotto combined,

88,015 March 25, 1863 CHARLES N. TYLEL.
trurning thiids,

Cluims the eampound produced by the combination of the mineral or curthy
oils with Insel wil,
48,058~ Tune 1}, 15685, SYLVESTER LEWILS. Treating oils and fats {o form

comypnsitions for dhwminat ing and otker purnoses.

Claims the teeatnent of ofeine exprissed from fats and nils with henzine, bon-
zole, or naphtha,

68,987 Mareh 35, 1865, THOMAR 1. BARRON.  Tmproved mode of preparing
inflammubile lguwids o as to prevent gecidents.

Claims giving to explosive aud inflanrmable oils and ihnids used for iJuminating
and other purposes o bright distinet color to plainty distinguish them from other
oils and Huids,

8250 February 13, 1866, JOUN JANN.  Linproved burning fluid.

(luims the combination of Lenzine, sweet and Hinseed ofl,

53,700 April 4, 1886, AARONC. VALGUAN. Iaproved burning fluid,

Cluims o huarning fluid eowposed of henzine trewted with resin and mixed with
ordinary itnminating oil.

54,0610 A pril 17, 1846, WILLIAM CORPIELIL
ture of burning fhaid.

Clainy saising the aleoholie vapors fram o still to pass through spirits of tnr-
pentine, or to unite with the vapors of the same,
G400t A prd 17, 1956, WILLIAM CORFIELD.

ture of burning phid.

Clyims mixing spirita of turpentine with fermented preparidions of grain, or
othier muterials used m the mannfaceture of aleohol, and distilling the mivture,
54,005 May &, 1836, TIORATIO B, BRACE AND WILLIAM T. 8WART.

Danyroveed compeaad burning jhidd for Hwmination,

“ajps burning fuid for lnwdieting pnrposes composed of henzine, naphtha,
or pasoline, earbunate of potassn, sabphate of alnming, muriate of soda, gom hea-
zoin, gt canphor, spirtte of niter, i
G880~ June i 1k, DAVID MANSFIELD.  Inaouved burning fluid.

Claims o barning il for illinninating pirposes which is eomposed of aleehot
nuphthn, white oak bark, alkanet root, slippery obm, g eamphor, sunmq“r'
and rock salt. : !

W3- Avpust 14, 1868, JAMES 1 CROSS, Topreved burning jluid.

¢ aims the eonbination of gaseline, 70 or 710 gravity; gum olbanim, vasearilla
Bark Hehen,

67,800 Augu el 21, 1805 B T SFELY.

Clabms the compound consd

hark, alkanet wond, connnon

Lprovement in purifying oils,

Improved

Tmprovement in burning

Improved composition for

Dinprovement €u the manufac-

Fmgirovement i the manufuc-

Improced burning fluid,

ting of naphtha of ulout €50 gravity, white onk
t, and evanide of potissinm.

B7, iy Re ple mber 4, 1805, JOVIN TANN.  Tmgroved burning fluid.
Clains the combination of benzine, sweet sil, and oil of vitriol

MANUFACTURES.

J1,vhb-Seplember 4, 1866, G. . MELLEN AND I, C. ITAZELTON.
hurning fluid.

Cloims un ithiminading oil composed of naphtha (6503, earhonute of soda, o 1
sissafras, altiy, gum ewmphor, ground slippery elm, hydrate of lime, und .-ZN.“SG
of tar. T
58,150 September 18, 1866, JOIIN B, 8COTT.  Improved burmng fluid,

Clajms the use of naphtha, potatoes, limo, sods, and eureun,
38.005—0ctoher 16, 1865, GEORGE W.SIPANGLE. Improved burning ftud,

Claims the method for rendering any of the products obtained from Lol
unexplosive and safe ay a burning fuid Hy the use of sal soda and «':ruunlp('ot!'lt(::lr‘tl:tx;‘
60,550~December 18, 1866, WILLIAM B. ROGERS,  [Iniproved burning thiid.

Cleims i burning and earhonizing fluid which is composed of eride petrofonn
pasoline, henzine, henzole or naphtha, caustie soda, or other suitable alkudi, aliym’
fivee salt, und manganese. ! ’

63,220~ March 28, 1867, HENRY C. DEWTITT, Tmproved burning oil.
Clais the mixture formed from and by action of gasoline, powdered atum, out

potatoes, carhon oil, aleohol, gum eatiphor, oil of sassufrus, acetic potash, und
sal soda, .

Improred

63,027 April 9, 1867, ISAAC B. WIGGIN. Improved burning fluid.

Claims the incorporation of microcosmic salt with the compound of naphtha
kerosene oil, goum caauphor, gum turpentine, oil lemons, and oil eloves, rv}vreu;u'a
heing hadd to the use of denser materials both in the composition of the hvdwcui'-
homs and the microcosmie sult, so as to make & fluid that can be hurned in any
kind of lamp without smoke, bad odor, or dangor from explosion.

66,265--July 9, 1867. WILLIAM . LOOMIS, NELSON WELLE, TARMON
HITCHCOCK, AND SAMUEL G, STRYKER. Improved burning fluid.
Claims the mannfacture of o burning ftuid (erystallized oily made by adding to
forty gallons of naphtha, two pounds of alum, two pounds of common sult, one
i 1 potush, and four ounces eamphor guu, finely pulverized,and halfa piﬁtof
spirits of niter. :

74,056 Fehryary 25, 188, GEORGE W, FLOWERS, JTACOY ¢, HAPPER-
SETT, AND DANIEL W. HAPPERSETT. Improved burning fluid,
Claims the fluid prepared of gasoline, ehloride of sodinm, iodine, and quicklime,

75, 0L47— Marck 8, 1865, DAVID W. FOWLER. Improved illuminating nil.
Claims the combination of naphiha, cupri sulphas, zinei oxidum, aluniing sol-

phus et potassivm, potassium chloras, camphora, aqua fortis,

82 051—-8eptember 15, 1868. JTOIIN E. NOYES. Improved illuntinating oil.
¢ Inims the burning {fuid eomposed of coul oil, oil of rhodium, oil of origanum,

salts of tartur, Roek Island snlt, and common clay, which is then filtered.

o8 &85~ January 18, 1870, JOSEPH PHILIPDPS,

Improred mode of producing.

{ight by the combinntion of solid and liguid hydrocarbons.

Claims the incorporation of one or severs] of the solid products of the distilla-
tion of wood or enrboniferons bodies helonging to the codl series into one or soev-
eral of the liguid produets of the same, or thelr incorporation into naphthg
petroleum, or their distillates, so 08 to have highly carbureted conipounds, amf{
the combustion of these compounds by means ot oxygen, for the purpose of pro-
dueing light.

GEORGE LUPTON. Improvement in purifying

Claims the provcess for purilylng benzine for illuminating purposes by the use of
hydrated sesquioxide of iron, hydrate of lime, chloride of harium, carbonate of
snda, and parailine,

146,778 ~January 27, 1874, ALONZOW. PORTER. Tmprorvement in the methods
of preparng and putting wp dluminating oils so as to mark their quality.
Claims a8 new articles of manofueture, illurninating oils so colored as to distin-

guish and mark the different grades or gravities of the sale or nonexplosive otls,

238, 867— March 15, 18581, TTENRY V. P. DRAPER. Petroleum. ilwminating oil.
The aim and effeet of this improvement are to elevate the temperature at which
petroleum illuminating oils give off explosive vapors and to raise what is termed
the <hurning point’’ of such oils; and fhe inventor elafms—
The herein deseribed compound consists of petroleum, illnminating oil, and
chlorofor.

250,83—December 13, 1881, WILBER R. MEEDS. TLanternoil.

("laims » lantern oil composed of one gnllon lard oil, one gallon sperm burning
oil, three and three-fourth pounds strained tallow, and one-half pint turpentine.

266, 858— 0 ctober 31, 1882, WILBER K. MERDS. Lantern oil.

(lalms In the manufacture of lantern or signal oils the compound consisting in
the admixture, with o compound caomposed of conunereial lord oil, commercial
iUnmirating oil—thet is, o mixtnre of lard oil and korasene—of 5000 fire test, and
turpenting, in the proportions set forth, of s quantity of refined tidlow ofl egualin
hulk or voltime to one-half the volnme of the commearcial lard oil (irrespeetive of
the lard oil eontained in the comuerelal uminating oil).

284,811—September 11, 1883, TTOWARD R. BURK. Coloring lerosene il

Cluims the wethod of coloring kerosene, which consists in coloring a snbstanes
sofuble in or capable of being tharoughly mixed with kerasene, and then dissolving
or mixing the said substanee or vehicle in the kerosene,

8014,890—September 2, 1885, ROBERT A. WILLIAMS AND JOHN BRAGG

Apparatus for coloring vil,

Claims in & device or apprratus for coloring oil, a funnel having therein @ com-
partment or chamber provided with o foraminous hottom and perforated cover,
and oil space formed hetween the sides of the funnel und the partition of the [dithe
her containing the eoloring material.

3813,795— March 10, 18%5. AUGUST ¥, ZIMMERLING. Gas fluid. )
Claims & gas fluid eompound of fusel oil, earbon oll, consisting of petroleum dis-
titlute at o gravity of about 740 Baumd, and wood naphtha.

300,300~ A pril 20, 1856, TAMES ROOTS. Process of preparing burning oil for
lamps and resulting product.

Claims the process of improving the lluminating quality of h)'u}l‘nc'{lﬂ“'".“m 18
for burning in the ordingry way in ordinary lamps, vonsisting in dissolving in
such fluids naphthalene in proportion of from, say. 8 to 15 per cent, acvording (0
the volatility of the fuid




DIGEST OF PATENTS RELATING TO PETROLEUM REFINING.

;13,394-Januarym, 1894, ALONZO NOTEMAN. Fuelodl.

pims as & new articlo of manufacture a hydrocarbon oll impregnated with an
gilt rich n oxygen. The gas employed may be pure oxygen, nitrous oxide,
carhon dioxide, ete

 March 81, 1896, ALBERT JOANNES TEMPERE, Process o -
ﬁzﬁ% pelroleum and products thereof. eso of deodor

\aims the process of treating petroleum for the purpose of deodorizing the same
w]{ilgirgonsists in adding amylacetate thereto. & !

416,488 December 27, 1898. EMIL GUMIOLDT. Burning compound ond
method of compounding same.

'1qims o burning compound produicod by the addition of grain soap to a burnin,
ﬂ“ti:{lm‘md to or about the boiling point, agitating the Gllllllﬂi()llpthl,ls form(!(ﬁ
and aqding shellue and plowing the resulting compound to cool and harden to 4
substantially solld form, the said ingredients belng in the proportions substan-
tially as set forth.

621,988 March 21, 1899. HEINRICH HEMPEL. Process of producing carbon-

‘aceous agents for enriching spirits.

(laims 8 process for producing a carbongceous agent for enriching alcohol,
which consists in mixing about five parts by weight of finely powdered naphtha-
fone with shout six parts by welght ol an aqueous sojution of sulphuric acid,
gradually heating the mixture to abont 160° Centigrade and refaining it at this
temperuture for ubout ten hours, allowing the mixture to cool, dissolving the
result in water, distilling at 120° to 150° Centigrade, redistilling the products of
distillation at a lower tenperature, as specified, mixing the result with from two
1o six parts by weight of a volatile oil rich in earbon of the kind specified and
adding the mixture to alcohol.

621, 411— March 21, 1899 HEINRICH HEMPEL. Process of producingluminous
spiriis.

Claims & process for producing means for enriching aleohol with earbon, which
consists in dissolving one part by weight of a hydracarbon rich in earbion, saeh
aznaphthalene, in from three 1o six parts by weight of oil of turpentine, agitating
the mixture and distilling at the temporature s ueifled, heating the product to
hoiling point and stirring the same and finally adding to alcohol.

g5 010—January 15,1901 HEINRICH HELBING AND FRANCIS WILLIAM
PASSMORE, Thickening or solidifying mineral oils.
Claims the method or process of thickening or solidifying a petroleum oll, which
consigts in treating the same with sodlum salt of cascin in agucous solution and
then hardening by means of formic aldehyda.

095,198~ Murch 11, 1902. GEORGE EDWARD JAMES STREET. Iluminal-
ing compound.
Cleims an Muminating compound for fairy lamps, bucket lamps, or lamps for
ornamental illmination, consisting of a mixture of lard oil, neat’s-foot oil, and
camphor,

718,818~January 13, 1908, AUQUST I, CRONEMEYER.
ing volatile hydrocarbons and alcohol and products thereof.
Claims & product formed of one part sodium hydrate, one and one-hall parts
water, five parts alcohol, five parts_stearin, two and one-half parts colophony,
and fifty parts of an inflammable hydrocarbon.

SUBCLASS 24.—~PARAFFIN.

8,898— March 23, 1852. JAMES YOUNG,. Jmprovemenis in the treatment of
certain bituminous mineral substances and in oblaining products therefrom.
Claims the obtaining of parafline oil or an oil containing parafline and parafline

trom bitominous conls by the distillation of the bituminous material and the

trentment of the distillatés by sulphuric acld and then with caustic soda and the
fractloning of the distillate by subsequent distillation.

52,988—TJanuary 80, 1866. H. P. GENGEMBRE Improved provess Jor extracte
ing oils, etc., from minerals.

Claims extracting olls, parafines, or bitumens from minerals contalning the
same by submitting sald minerals to the action of light liquid hydrocarbons in a
liguid state or in vapor for the purpose of dissolving the oils. paraffine, or bitumen
thereln contained,

61,946 February 12, 1867, J. B, MERIAM. Improved upparatus for extracting
paraffing, etc., from oil.

Claims o special form of refrigerator and press by which to express the ol from
the mass while chilled.

85,976— May 28, 1867, JOHN E, RICHARDSON. Improved process of chilling
oils and fats. '

; h(‘/\]mués themethod of chilling oll, so that the tee is brought in direct contact with
e lard.

#8,780—August 17, 1869. C. CHAUNCEY PARSON 8. Improved process for puri-
Tuing paraffine.
Claims melting the parafline with naphtha and cooling the same while continu-
ally agitating it.

108,195—April 19, 1870. FTREDERICK LAMBE. Improvement in treating par-
affine and ohtaining it in crysials.

This inventlon relates to g novel mode of treating and purifying parafline in the
condition of loose erystals, tho object being to expedite And economize the opera-
tions of separating the erystals from the {luid with which they may be naturally
orotherwise associated and of washing and drying the crystals. .

To this end the mixture of parafline and oil is subniitted to the action of a
centrifugal apparatus acting on the prineiple of what is known as the hydro-
extractor, by whieh means the solid parafiine is separated from the oil, the parat-
fine heing retained within the apparatus and the liquid or oil passingaway through
the pervious sides of tho same in obedience to the centrifugal Jaw.

103,185—April 19, 1870; reissue },397— May #3, 1871. FREDERICK LAMBE.
mp;ovemant in processes and apparaius for purifying paraffine and other
istances.
Claims in_ combination with n centrifugal extractor the emplayment of a close
tstern o Jackeb whereby such apparatus is adapted for use i washing and
drying crystals of parafline or ofther substances or materlals which have been
wated with hydroearbon or volatile solvents,

H&Hﬁﬂ-{iygusz 23, 1871. RICHARD GAGGIN. Improvement in processes jor
deodorizing hydrocarbon oils.

- . .
Claims pure, dry chlorine gas, either with or without atmospheric alr, as i deo-
orizer of parafline, kerosens, and other like oils.

Process of solidify-
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120,468—~July 16, 1872, SAMUEL H. CROCKER. Improvement in the purifica.
tion of paraffine.

Claims in the process of purifying parafline, subjecting the paraffine to the
action of benzine or other like hydrocarbon ut a temperature enrried artifleislly
ahove the melting point of the parafiing (say 50° or %0° Fuhrenheit) and coniing-
ing them h} solition 4t aboult the temperature stated 1ill the Henzine has taken
up «ll the impurities of which it is capable and then pressing the parailine in &
witrmn bath.

181,137 — Seplember 3, 1872, HEINRICH UIKELY

AND  CORISTIAN

BEURLE, TImprovement in treating bituminous malerials for the manufacture
of cerasine or wayr, :

Claims a product which is termed “ corasine”” and which is obtained by treating
ozocerite, asphaltum, mineral piteh, or other equivalent materiais,

182,953—0ctober 22, 1872, FRANCIS X. BYERLEY. Improvemeni in purifying
paraffine,
_Claims the improved process of obtaining or separating paraffine wax from the
oll by the action of a pump connected with the reeeiver in which the paraffine
is placed at a point below the perforated false hottom.

132,553w0clob€r_:?;‘, 1872; reigsue 7,555 March 70,1877 . FRANCIS X. BYERLEY,
Improvement in processes of purifying paraffine waz.

Claims the process of separating parafiine wax from the oil, which consists in
removing the latter from & chilled mass of the parailinized materi al by a continu-
ous direct exhaust or suction action.

133042~ November 12, 1872 ROBERT M. LETCHFORD AND WILLIAM B,
NATION. Improvement in the treatment and purification of parafiine.
Cluirus the trestment of parafline with water in sueh manuer is to wash out or
remove the _softvr, more fusible, and impure parts, leaving the harder aund puter
parafline in its origina solid form.

164,672—June 22, 1575, FRANCIS X. BYERLEY.
for purifying paraffine, etc.

. Claimus the method of purifying and erystallizing parafiine und the like, consist-

ing in erystallizing the substance in closed cylinders by heat or cold und straining

off the waste, then purifying such cerystallized substance in g receiver having a

filter hottom, with the proper solvents,

177,347— May 16, 1876, JOSEPU B. MERIAM. Improvement in separafing
paraffine from kydrocarbon oils.

Claims the process of separuting parafline from hydrocarbon oils, the same
consisting in first placing & mass of parafline scales on 4 Hgld sereen secured within
8 proper Teeeptacle and then joreing chilled hydrocarbon oll through said mass,
‘E!w stru?t of paraffine seules that deenmulites on said mass being removed from

ime to time.

181,81)—September 5, 1876. FRANK Q. BARSTOW. Improrement inappuratus
for purifying paraffine.

Claims in wn apparatus for purifying parafiine wax or other analogous gub-
stances, the combination of a closed receptacle or vessel having a perforated
hottom for supporting the substance to be operated upoen, with a pipe for admit-
ting the puritying element and pipe for the admission of compressed air to the
chamber above the perforated bottom.

186,951— February 6, 1877. CARL MARIA PIELSTICKER. Improvement in
processes for refining crude ozocerite.

Claims the process of refining crude ozocerite by melting in an agitator, then
adding sulphuric geid, agitating, and, when a drawn sample, freed {rom impuri-
ties, presents g yellow color, drawing off the impurities and washing the ozocerite
repeatedly with hot water, allowing it again to settle, and then agitating with
carbonate of biryta and canstiv soda; when sufliciently agitated drawing off the
spent chemicals and ndding to the ozocerite a suponifiable oll or fut, rosin, tur-
peatine, or soup, and caustic soda, agitating, allowing to settle, drawing off
impuarities, washing tepeatedly in hot water, allowing to rest, and, when the
ozacerite is of a light yellow color, filtering it through animal charcoal, 80 as 1o
ohtain & whitish wax-like material suitable for similar purposes for which bees-
wax, paraflin, and stearin are now in use,

211 369—Tanuary 28, 1879, THOMAS MARRIN. Improvement in purificaiion
of paraffine oils.

Claims in the art of obtaining paraffine wax, clarifying the parafline oil before
congelation with sludge ueid, by mixing and agitating the two, decanting the
parafline, washing it with warm water, and nentralizing any residuary acid with
alkali.

215,471—May 20, 1879, FRA NCIS MARION McMILLAN,
processes for freezing and pressing paraffine oil.

Ciaims the process of separating lubricating oil and refined parafline eontained
in the product of crude parafliue distillate of petroleum in one continuaed process,
by subjecting said product to o freezing temperature, and while in this state
applying a suflicient degree of pressure, by means of condensed air forced into
the chamber containing the material, to foree the oil from the purafline through
a filtering dinphragm.

228 sA9—January 13, 1850 WILLIAM M,SLOANE AND ROBERT M.POT-

TER. Process and apparatus for manujacturing parafine wa.

Claims the process of purifying, cleaning, and refining parifline wax and other
wax or fatty matters, consisting in introduelng the wax or fatty matter and
naphtha into & eylinder, heating the same by means which do not allow the con-
taet of the heating agent with the wax or Intty matier and naphtha, agitating
the said wax or fatty matter and nuphtha until thoroughly combined, then pass-
ing the eompound into a filter without allowing it to cool, keeping it heatod as
it passes through the filter, and sulisequently separating the wax or fatty matter
from the reninder of the compounid.

235 067—November 50, 1880, WILLIAM M. SLOANE AND WILLIAM BELL.
Process of refining paraffine war.
Claims the process of purifving, cleaning, and refining paraffine wax, other
warxes, fatty matters, rosing, and gams, consisti

Improvement in appareiug

Improvement in

sting in rn]‘ming a solution thereof,
with naphtha or othet salveat, throngh heat and ngitation, suhseguently cooling
and congealing the sime, next subjecting the same Lo pressure and then filtering,
keeping the muss heated during 1he filtering.
12,554--June 7, IS8SL HERMAN NEAHOUS,
oils.
Claimsin & press for tronting paratiine oils, an oil recoptacte or press hox having
suftable disebarge pipes, in combination with a statfonary wax filtor wttinchod
to and forming part of one of the heads of the press, and & movable wax filter
attached to und fTorming part of the press plunger.

Press for freating parajfine
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244,481 —-July 19, 1881. FRANCIS X. BYERLEY. Apparatus for and process
of treating parajfine.

Claims the improved process of treating parafline by one continuous operation,
consisting in reducing the paraffinized oil fo a frigid mass in & receiver, and then
discharging it into a percolator, and while therein and in motion subjecting the
mass in detail to the action of & solvent for the separation of the oil from the
gara,fﬁne during its passage through the said percolator, assisted in its separation

v the action of & pump or vacuum for drawing off the free oil and solvent.

248,785—0ctober 25, 1881, DANIEL T. GRAY. Process of and apparatus for
purifying waz, fats, or resins.
Claims the improvement in'the process of purifying waxor equivalent material,

consisting in causing a stream of wax, while in a fuid or melted state, and &
stream of naphtha or other solvent to flow together, and thus form an intimate

mixture or solution, and thence pass through a filter.

250,594—December 6, 1881. DANIEL T. GRAY. Process of and machinery for
refining and purifying paraffine and other waxy materials.

Claims the process for purifying and refining paraffine and other waxy mat-
ters, consisting, essentially,in subjecting the crude waxtoa solvent and heated
air,under 1];Jresxm,u‘e, in & closed vessel, pasting the mixture through a filter pro-
vided with a heating jacket, to remove the earthy matters, then freezing the wax
in & closed chamber, then compressing it to remove the solvent, and then again
melting it by steam or hot air to drive off all traces of the solvent.

266,929—0ctober 81, 1832. HENRY WARDEN. Filtering petroleum distillates
for the separation of paraffine.
Claims the process of first cooling petroleum distillate and then maintaining
it in a cooled condition while it is being press filtered.

267,759— November 21, 1882. SOLOMON W.XIRK. Separating wazr from
paraffine oil.
Claims the improvement in. the art of separating wax from parafline oil, which
fonsistsin the addition of parafiine wax to the crude parafiine distillate of petro-
eum.

281,491—July 17, 1883. DANIEL T. GRAY. Filtering apparatus for purijying
paraffine, etc.

Claims the combination, with one ormore filter boxes construeted to admit
air at the top, and a receiving tank for the filtrate, of a pipe, or passage for tho
removal of awr and vapor from the tank, and aneducting steam jet connected
with said pipe or passage and discharging outwardly therein, whereby o partial
vacuum may be maintained in the receiving tank.

£84,437—September 4, 1883. EDWARD D. KENDALL. Process of and appa-
ratus for preparing petroleum jelly.

Claims the method of producing a substance from petroleum rosidues resem-
bling somewhat the material known as “ petroleum jelly,” and which process
consists of the following steps: First, heating the said residues to nearly the
boiling point of aleohol, or to a temperature of about 170 degrees, if the alcohol
has a specific gravity of 0.816, and simultaneously heating a larger volume of
alcohol to substantially the same temperature; second, thoroughly commingling
the said heated residues and alcohol by mechanical agitation; third, subjecting
the substances thus combined to the action of gravity and ditlerences of tempera-
‘ture for the purpose of separating the insoluble elements from the hot alcoholie
solution; and, fourth, drawing off the aleoholic solutioninto a settling and coolin,
tank, where, during the operation of cooling, the alcohol rises to the surface an§
is drawn off, 1o be returned to the original circulation, while the jelly is loft in
the cooling and settling tanks.

297,766—April 29, 1884. JEAN CHARLES OCTAVE CHEMIN. Process of
preparing ozocerite and other solid hydrocarbons.

Claims the method of treating or preparing ozocerite and other similar hydro-
carbons, which consists in first removing tho earthy insoluble impurities by the
means substantially as described, then heating the thus })uriﬁed substance in 4
retort in connection with sulphur in about the proportion specified, and sub-
mitting the same to the action of superheated steam in the retort until it distills
over.

806,668—0 ctober 14, 1884. ROLLIN H. SMITH. Process of exiracting paraffine
from oils by filter press.

Claims extracting paraffine or solid substances from oils or other liquids by a
series of filter plates so arranged in a frame that the flexible rims of such plates,
coming together, form & tight joint and an inner receptacle between the web of
the plates for the deposit of the solid substances.

847,988—August 10, 1886. FRANCIS X. BYERLEY. Purifyin, raffin
e.fttmcting oil from oleaginous materials. fying parafine and

Claims the method of treating materials containing bodies of different fusibility
by forcing through the same gas or vapor heated to or ahove the melting or
liquefying point of the soiter portions, and helow that of the harder portions, and
withdrawing the liquefied from the solid portions.

869,902—September 18, 1887. GEORGE AAB AND SANFORD K., CAMPBELI.
Method of extracting parajfine or other bodies from petrolewm. .

Claims the method of extiracting parsfline or other hodies from petroleum,
gl}uch co%silsts }ﬁl ioreml‘ the pletrogau.%] througl} 4 cloth previously coated or
jpregnated with paratline, where e paralline or other solid; ine
within the oil will be separated therefrom. » s contudned

887,857—August 7, 1888. MOSES 8. HIGBIE AND ALBERT W. DOUGH-

ERTY. Asphalitum compound and process of making the sume.

Claims the process of refining asphaltum, which consists in adding it in small
quantities from time to time to a bath of melted parafline wax and mineral oil
and subjecting it to heat sufficient to melt it and to volatilize certain impurities
therein contained.
387,858—August 7, 188. MOSES S. HIGBIE AND ALBERT W. DOUGIH-

ERTY. Bitumen compound and process of making the same.

Claims the process of hardening bitumen, consisting in melting it with parafline
wax and subﬁcting the same to heat to remove the x{’olatilo im]fi:urities. m
40&%2—March 26,1889. JOHN E. BICKNELL. Process of purifying paraffine

Claims a process for purifying or refining a substance having portions of diiler-
ent fusibility, the same consisting in forcing up through the substance a fluid
heated to or above the liquelying point of the softer portions of the substance,
simultaneously disintegrating said substance, then gradually withdrawing o
portion of the upper portion of said fluid, simultaneously floating ofl & portion
of the substance treated liquefied at said temperature, and gradually introdueing
beneath the substance the fluid withdrawn and forcing it again through the
substance treated, thus causing said fluid to have a constant circulation through
the substance treated.

MANUFACTURES.

100,048~ March 26, 1889. JOIIN E. BICKN LY. Process of purifinng paraffine
waxr.

Cluimne & process of purifying or refining o substance--such as parafline or other
like substu%we contnix‘xing portions respeetively of ditferont imiuts of fusibility -
the same consisting in reducing the substance to & finely divided condition sk
then passing through said substance a tluid having a temporature substantisily
equal to or above tho li(}uerying point of the softer portion of said substance s
below the liquefying point of the harder *mrtiun of said substance, and removing
the lguefied portion from the solid portion of sadd substance.

490,109~January 17, 1898, NORMAN M ACFARLANE HENDERSON.
ing or purifying paraifine war and apparetus therefor.

Claims in an up)imrutus for treating or purifying parafine wax, the combination
of a chamber having longitudinal and transverse pating pipes, metal truys en-
ried by tho transverso pipes, strainers consisting of frames carrying longitmiivul
and transverse wires und fine wire gauze on the wires mxxi\portmi at a small helght
above the bottom of the trays, the suld trays provided with outlets below Tiw
anid strainers, and overllow’ ducts from one tray to the naxt lower one, with
awiveling nozzles communicating with the sald outlets, gearing for stmnultuneousiy
turning ench set of nozzles and Boppors into which the nozzles diseharge.

568,958—April 14, 1896, WILLIAM P. COWAN. dApparatus for treating poraf-

Jine wax, ¢tc.

Clalms the method of treating a mass of matorinl of the nature deseribwd, to
subject it progressively to different temperatitres for the purpose set forth, which
consists in pouring the mass in n melted condition into a recoptacle provided with
numerous fluld current conveying tubes, which are thereby embedded in the s,
passing through the tubes w cooling fluid and thus protiucing sn approximats
solidification of the mass, then passing through the tubes heating flnid corrents
of progrossively bigher temperature, and withdrawing from the mass and vollst-
ing tho material as it melts.

658,886--Tuly 10, 1900, ALANSON McD. GRAY. Apparatus for molding war,

Claims & flat open-sided mold permanently closed at its bottom and ends and
having an opening at the top for the introducetion of the material, in combination
with ﬁ\d«mndum removable hollow chilling plates forming the closing sicest
thereof, o support upon which the mold and plates are mounted and upon whieh
they are independently movable lnterally or flatwire, and means, for clrenlntirg
ac-oolmgmmdumuxmughthu;»hum«. whereby the mold and plates may be prresased
together, thus elosing the mold at {ts sides and separate after the material in
the mo{:} is chilled or solldified to permit the removal of the eake lnterally from
tho mold.

680,981—December 84, 1901, EDGAR VON BOYEN. Process of manufacturing
mineral wax.

Claims o process for producing, from bitusninous brown conl, o wax-like sulhe
stance, consisting of an aeid and an unvpturated hydrocarbon, seconding to
which an extraet Is first obtuined from the cond by means of sunituble solvents
such as benzoin, benzene, and the like, which extract is converted into the mine
eral wax by distillation with superhested steam, under rarefaction.

690,608~TJanuary ¥, 1902, EDGAR VON BOYEN, Process of manufneturing
mineral wax from bituminous brown coal.

Claims the procoss for pmduvinﬁ mineral wax, which consists in distilling biti.
minous brown coal, in & dry condition in the presence of superheatod steats and
then distilling tho oxtract thus obtained, in presence of superheated steam wind
under rarefaction.

781,86 4—February ¥, 1605, RICHARD THOMAS., Cooler.

Claims a cooler comprising, in combination, a series of closed cooling compurt.
ments the top and bottom of which are composed of cooling ?latm, an injector
operating in cach compartment hetween said muuxui plates and *msmgus whereby
sald compartments are conneeted through said cooling plates, the passage in vach
plate being at a different angle from the passage in the other plates to form a

yrogressive series of passages around the center of the cooler, said cooling: plistes
Lelng hollow and provided with conneetions for the clreulution of o coolimg thud
through the serivs.

Treod-

SUBCLASS 25.—~PROCESSES.

86,658—October 7, 1862, A. Y. PERKINS. Improved process of treating coal tar
to manufacture roofing cenent,

"This process consists in igniting the bulk of conl taritself ahout its surface, and
ot the same thme subjeeting it 1o an agitation, thus feeding the lame and cen-
suming and evaporatig the portionsnecessary to bodisposed of before the proyper
consistoney cun be attuined.

185,879 February 18, 1878,
asphalt,

Claims the arrangement of o siove ina kettle ubove the material to be dissolved.

159,655-—February 9, 1876, WENRY IL EDGERTON. Improvement in procesises
of treating hydrocarbons for making gas.

Clajms for use in tho provess of manufacturing Muminating gas from gas pro-
dueing hydrocarbong by presenting hydrocurbons of the same constitution
the retort at the samo time, the method of preparing said hydrocarbons, by sequ -
rating the same into lquid subdivisions w{mw respective constituents ave stibe
stantially identival decomposing points, as set forth, whereby any one of safd
sxfllﬁli\-i.lenns is available in ligquid form for gas making purposes, independrerntiy
of the others, -

162,894~April 20, 1875, ARCUIBALD K. LEE.
reducing asphaltum to a liguid.

Claims the process of redueing asphaltum to a Haguid, and holding the same ins
fluid condition without heat or the use of dead oils, but through the action alone
of & produet obtained by the redistillation of the spirits of turpentine, nid in then
separating from the swme the water, aeids, and all resinous substunces, wnd in
then coneentrating and rectilying the same.
16:2,80—A pril 20, 1875; reissue S020~October 7, 1879, ARCHIBALD K. LER.

Improvement in processes of reducing asphaltwm to a liquid.

Claims as a new article of commerce, fluid asphaltum, the swme having be
reduced 1o a liguid through the action of 4 solvent and without heat, for pt‘u' i;eli:n
rooling, and oiher purposes. '
178,880—June 20, 1876, TOH N JOPHOMAS.

rating ammoniaeal quor from gas tar,

Claims the combination, in an apparatus for separating commingled Haunid
having different speeitie gravities, of a tank or chest, an ’mlut pipe, o surii }?’
vertieal dividing plates, o lower transverse dam, and upper and lower delivery
pipes. i

PETER BARTHEL. Improvement in {reating

Tmprovement in processes of

Improvement in apparatus for sepan




DIGEST OF PATENTS RELATING TO PETROLEUM REFINING.

£36,996—Tanuary 25, 1881, EDWARD J. DE SMEDT. Bituminous cement.

Claims the improvement in the art of preparing coal tar products for use in
bituminous cements or compositions for paving and other purposes, which con-
sists in snhjwﬂnf said products, while maintained in a heated condition, to the
action of an oxidizing agent.

231,668~February 8, 1881. EDWARD J. DE SMEDT. Bituminous cement.

Claims the improvement in the art of preparing heavy petroleum oil for use in
bituminous cements and compositions for paving and other purposes which con-
sists in subjecting said products, while in’heated condition, to the action of an
oxidizing agent.

£30,260—March 22, 1881, JULIUS I. LIVINGSTON. Plastics from petroleum.

Claims the process of makmﬁ petroleum asphaltum by eliminating from the
heavy residual s»mduet the coke or coke producing elements by precipitation,
followed by distilling.

!M,aié;igcwber 11, 1881. CYRUS M. WARREN. Roofing, paving, and varnish
material,

Claims as & new manufacture, the bituminous residuum obtained by exposing
wax tailings to o distilling process.

258,778~May 380, 1882 JAMES LIVESEY AND JAMES KIDD. Mode of
manufacturing naphthalene into a form for carbureting.

Claims the process of obtaining refined naphthalene, consisting in first heating
the erude naphthalene in g closed boiler, then passing a current of air over its sur-
faco for colleeting the naphthalene, then condueting the air impregnated with the
naphthalens into 4 condensing chamber, where the naphthalene is freed from the
air, then reheating the collected na.phtim.lene, and finally molding the same in
refrigerated molds.

876,28%January 10, 1888, MEINRICH BUSSE. Process of making artificial
or elastic bitumen for paving.

Claims the process of manufacturing artificial elaterite from naphtha or liquid
bitumens, consisting in subjecting the materials to a proper degree of heat, cooling
and mixing them with vegetable oils, fatty or sebacic acids, treating the mixture
with nitrous acid and compressed atmospheric air, and subjecting the entire
mixture to & proper degree of heat.

887,857 August 7, 1888. MOSES S.HIGBIE AND ALBERT W.DOUGHERTY.
© Asphaltum compound and process of making the same.

Claims the process of refining asphaltum, which consists in adding it in small
quantities from time to time to a bath-of melted paraffine wax and mineral oil and
subjecting it to heat sufficient to melt it and to volatilize certain impurities
therein contained.

w?,vrsw.l{arch &, 1889. GEORGE IIL. PERXINS. Process of distilling petro-
eum.

Claims the process of distilling a })etrolmun product and separating its distil-
lates, which consists, in treating said product with heat in a still, in passing the
resulting vuimrs through a suitable condenser, in conveying®by suitable conduits,
tne lighter distillates to a proper receiving vessel, and inconveying the heavier
distillates, which have not been trapped back into the original still, to a supple-
mentary vessel or still in which they may, without other heat than that origi-
nully derived from the original still, further separate into heavier and lighter
products.

481,391 August £3, 1898. JACOB P. ENGLE. Recovering waste praducts of
petrolewm.

Claims the process of separating waste petroleum products in which the water
globuley are covored with' petroleum oil, consisting in mixing and agitating with
such combined products 8 dry material which breaks up the globules by absorb-
ing the lighter oil and spirit, then discharging the heavy oil or residue and water
into & tank to enable the said heavy oil ox residue to settle, and finally separating
tho water from the heavy oil or residue.

488,767 —December 87, 1892, JOHN LAING. Destructive distillation of mineral
ous.

Claims an improved process for treating heavy mineral oils to obtain lighter
oils, the said process consisting in distilling the oil from a series of compartments
or vessels, the liquid in all of which is in comununication, and passing the vola-
tilized matters through condensers {rom each compartment or vessel to the next

*Inorder and from the last to ordinary condensers, the condensed products from
edach condenser but the last being led to the body of oil under treatment in the
successive compartments.

600,252~ June £7, 1893. IIERMAN FRASCH. Composition for purifying Cana~-
dian or similar petroleum and process of making such composition.

Claims the new composition for removing sulphur compounds from Canadian
and similar *skunk’’ bearing oil, consisting of one or more metallic oxides soluble
insueh oil (as the oxides of lead and copper) in o finely divided form on or in parti-
cles of o comninuted refractory carrier or vehicle, said composition being charac=
terized by Fructlcal homogeneity, in consequence of the presence together of the
suid metallic oxide and the said carrier or vehiele in the individual fine grains or
granules of the composition, and also by the velvety fincness and permeability
of the said metallic oxide.

805,416 September 19, 1803. ARTHUR F. L. BELL.
refining asphaltum, ete.

Claims the improvement in the process of extracting and refining asphaltum,
mineral piteh, hitumen, Trinidad lake piteh, petroleum, petroleum oils, paradline,

aralline oils, and kindred substances, which consists, fixst, in heating in water and
eeping in motion the material with its carrying sand, or vehicle, whereby the
fornier separates from the sand, or vehicles, and rises and floats on the surface of
the water, and then in discharging the carrying sand, or vehicle, and subjecting
the material to be refined to eentrifugal force, whereby it is separated from the
water with which it became impregnated in the process of separation fromn the
sand, or vehicle.

519.84;%‘—1.tfanuary 9, 1894, WALTER 8. WILKINSON. Process of refining
asphalt.

Cluims the process of refining natural asphalt, which consists in subjecting it
nan open tank or vessel, in its crude state and under agitation, to the action of
steam heat disseminated throughout it. .

Process of extracting and

812, 40—January 9, 1895, RICHARD D. UPHAM. Process of refining asphalt.

Claims the process of refining natural asphalt, which consists in subjecting it in
an open tank or vessel, in its erude state,and while under subjection to the action
either of steam or of fire heat, to the heating and agitating influence of steam
disseminated throughout it by direct injection.
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649,899— November 5, 1895. HARVEY LEE BSELLERS AND HUGH
RONALD. Method of and apparatus for treating mineral pitch.

. Claims the method for treating mineral pitch, consisting in subjecting the mate-
rial to the action of heat while submerged in hot water, to disintegrate the mate~
rial, to separate the asphalt and asphalt oil from the impurities, and to permit the
asphalt and oil to riseé in the water to the surface thereof, discharging the sand
and other impurities by gravity, connecting the sand discharge or outlet with a
body of water, and maintaining a current through said body of water, whereby
the sand and débris falling therein may be continuously discharged.

5561,294—December 10, 1895. CLIFFORD RICHARDSON. Process of dehydrat-
ing crude asphalt.

" Claims the process of dehydrating crude asphalt, which consists in successively

and alternately grinding or pulverizing the same and drying it in order to reduce
it from its natural state of emulsion to a dry powder.

58?.592~Apn'l 18,1897. ARTHUR F. L. BELL. Apparatus for refining asphal-
wm.

Claims in an spparatus for refining asphaltum, a rotatable closed drum for
receiving the charge of material, means for admitting air or steam to the interior
of the drum, and means for permitting the escape of the gases therefrom, consist-
ing of the hollow axle of the drum provided with openings into the drum and a
conical shield surrounding the axle and protecting said openings.

58t1 461—April £7,1897. ARTHUR F. L. BELL. Apparatus for refining asphal-
uUm.

Claims in an apparatus for refining asphaltum the combination of a stationary
casing or shell and an interior revoluble drum or eylinder having end openings
and separated from said shell to form a circumscribing space, with which'it com-
municates, said drum or cylinder having its inner face provided with means rigid
therewith for advancing the material, means for supplying the materialto said
drum, means for effecting the flow of a solvent through the drum in opposition to
the path of movement of the material therein, and means whereby the vaporized
solvent may be recovered.

581,546—April 27,1897. HANS A. FRASCH.
ing asphalt.

Claims the method of extracting bitumen from bituminous rock, which consists
in exposing the rock in & series of closed and heated vessels to the action of & sol-
vent, at & temperature less than the boiling point of bitumen and at or above the
boiling point of the solvent, flowing the solution through the series of rock filled
vessels from one end of the series to the other, condensing the vaporized solvent
and returning it to either of the vessels, whereby a continuous circulation of the
solvent is produced simultaneously with the onflow of the solution, and the
solution finally concentrated in the last of the series of vessels.

597,89£—l.fanuary 25, 1898, WALTER S. WILKINSON, Process of treating
asphalt.

Claims the process of desalifying and removing nonbituminous organic matter
from asphalt, which consists, first, in comminuting it, and, second, in agitating
the comminuted product in water.

611,620—O0ctober 4, 1898. CHHAUNCEY B. FORWARD AND JOHN M. DAVID-
SON. Method of obtaining asphalt from crude petroleum and petrolewm tar.
Claims the process of making asphalt from crude petroleum by treating the
crude petroleum with acid to separate the carbonaceous matter from the oils,
washing the carbonaceous matter to free it from the acid, then mixing it with
huu,_vyé hydrocarbon oil and subjecting it to a high degree of heat for a considerable
perioaq.

617,226—January 3, 1899. AUGUSTUS STEIGER COOPER. Method of and
apparatus for extracting bitumen from sand.

Claims the method for separating bitumen from sand, consisting in subjecting
the material to the action of crude petroleum oil to soften and dissolve the bitu-
men contained in the sand, and then subjecting the mass to the action of a benzine
solvent for the bitumen, mechanically agitating the mass, separating the solution
from the sand, evapomtin%’ the solvent from the asphalt, and returning the sol-
vent in vaporized form to fresh portions of the oiled sands.

617,712~January 17, 1899. ARTHUR F. L. BELL. Machine and apparatus for
exiracting and refining asphalt.

Claimsinanasphaltum extracting and reﬁnin%af)pamtus,mvolubla mixing ves-
sel or eylinder provided on its interior with a helical vane to move the material
longitudinally, longitudinal vanes_set between the convolutions of the helical
vane to raise and agitate the asphaltic material, a sealed steam-jacketed feed-
way to introduce the asphaltic material and means for introducing a liquid sol-
vent to be incorporated therewith.

620,082~ February 21, 1899. CHARLES E. ANTHONY. Wurtrilite product and
apparalus.
Claims a soluble and fusible wurtzilite product possessing the characteristics of
the crude material in form, elasticity, hardness, color, and clectric properties.

629,069—July 18, 1899. FREELING W. ARVINE. Method of separating emul-
STONS.
Claims the method of treating water-gas tar, which consists in adding a coagu-
lent, filtering under pressure, and then heating.

630,496—August 8, 1899. HERMAN FRASCH. Cleansing purifying agent em=
ployed in purifying petroleum.

Claims as o step in the process of removing the sulphur compounds known as
“gkunk?’ from skunk bearing petroleums, by the subjection of such oil or its
vapors of distillation in a heated vessel to a metallic purifying agent or purifi-
catorin afragmentary condition, whereby the particles of such metallic purificator
‘become surface coated with its sulphide, the removalorseparationof such sulphide
coating from the purificator when so coated, by subjecting it to the action of a
solvent, either of the sulphide or of the metallic substance coated therewith,
whereby the sulphide coating is loosened and detached from its surface, either
by being itself dissolved in the solvent or separated by the action of the solvent
on the surface of the purificator.

6’35,%‘9——01:102»” 24, 1899. GEORGE F. CULMER AND GEORGE C. K. CUL-
MER. Process of making asphaltic fluzes.

Claims the method of preparing asphaltic fluxes, which consists in dehydrating
petroleum residuum, holding the mass in heated state suflicient to drive off water
‘but below the pitch forming temperature, e. g., below 550° Fahrenheit, and simul-
tancously blasting the charge with air so as to profoundly modify the characteris-
ties thereof, thus markedly lessening the petrolene content and markedly increas-
ing the asphaltene content without material loss through destructive distillation,

Method of and apparatus for refin~

_ while the volume and specific gravity of the finished batch remain essentially the

sasne as in the dehydrated residuum.
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635.180--October 24, 1690, GENRGE F. CULMER AND GEORGE C. K. CUL-

MER. Asphaltic fhar.

Cluitus a black, semisolid asphaltie thax devaid of piteh, the sapvw consisting. ‘)f
dchydrated and oxidized potrotenm residmnn nearly wlike b volume and speeific
gravity, with the opiginud residunm but murkedly highier inits content L)f»lﬁl’lliil‘
tene aiid fower in its petrolene than the residuum from which it wis derived and
possessing the chiraeteristics of o product ohtained by proloyiged exposie ng
&mirnlmml residunm to o heat bednw piteh fJurining tegueratore, v g, below 50
Fuhrenheit, under coplous injection of air to transforin the muss without mute-
rial distillation,

646,630~ April 3, 1000, JESSE A, DUBBS.  Distilling petroleun,

Cladms us un improvenent in the nrt of vaporizing oil the method which con-
gists in producing an initind vaporization of the ofl by heating the sani, thun
foreing wir through the il in sueh vogudated guantitivs thut the volumue of air
thus Introduesd will not gt any e be greatsr than four times the volume of
vapor given off ty the ol sied nadntudning the vil at o vaporizing tenipernture
during the introduction of air,

654,258-July 25, 1oop. JOHUN P, THART. Process of separating water from
enmulyions, ele,

Claims the process of wparating water from mixtures, eulsions, and com-
potuds of oil or tar und waler consisting in graduadly pessing the mixt ure, fmil-
sion, or compoannd 1o be treated into s of the delivdrnted off ortar previousty
heated to o degre of hent in exeess of that which wonld cause the sepuration af
water, s Kteat from a mass of hydrided oil o 1ar, whereby the water is driven
i from the inflowing stream of hydrated oil or tar imediately onits hecoming
ntixed with the heated dehydrated material,

€55,480— dugust 7, 1900, ARVHUR F. L. BELL. dpparatus for extracting and

refining aspholtic wmaterial,

Clajms in an asphaltam extracting and refining appuratus, o stationary casing,
a revoluble main eylinder therin, with means f()r’lnmmg the exterior of suid
eylinder, g central concentric iollow ente or drum fixed within said eylinder and
rovolving therewith, with mienng for heating said dram, and nwans for intradae-
ing and removing the muterinl to be treated within the annnlar chamber included
between said eylinder and drum.

659,076-—0ctober 2, 1900, FREDERIC LENNARD.
carhon from Hir.

Claims the process of distilling tar to separate the free carbon therefrom, con-
sisting in dildting the tar with an ol ov epirit, which will, in cambination with
the sald tur, prodioc o mixtore having on appreciably lower viporizing point
than the tar winie bas, and subecting the mxture to the aetion of heat and of
steam, and therehy eflecting simultuneonsdy the volatilization of the liguid por-
tion and the deposit of the free earbon.

671 018 A pril 8, 1001, JOHN T, DAVIS. Distilltion of petroleum.

Claims the process of producing o residuum suitable for use as o binder for arti-
ficind fnel, whieh consists in distilling erade petrolenm in the presence of an oxi-
dizing agent, and 1o o temperature approximating to bot below t60° Fuhrenheit,

and continuing the distilluticn at sovh temperature until the residoum hus
reached the condition desired,

088 0 8—December 8, 1901, ALLAN WADE DOW.
cenent,

Claims the herein desoribed wrtificial paving asphalt, consisting of the product
ebtained from oils huving nsphaltic bases by prolonged distillation thereof at
temperntures sutliciently high to produce severe eracking, said praduct belng
substantially insolinhie in petrolenm nophiha, combined with o suitahle finx.

782 500 Mareh 10, 1903, JTAMES 8, DOWNARD AND BYRON A. ROLSON.

A pparatus for treating rock asphalt,

Claims un apparatus for treating rock asphalt, comprising o scparator having
a tank, o feed trough with orifiees therein, menns for feeding maeterial to the
trough, and slide plates adjustably mounted on the feed trongh to control the
orifices thereof.

784488~ July 21, 1803, SAMUEL HUCKER WIHITALIL.
wurtzilite for paints, varnishes, eie.
Claims the proeess of dissolving wurtzilite by subjecting it to the solvent action
of pretroleun or its distillutes.

756,800 March £2, 1904, ALEXANDER NIKIFOROYF.
benzols and their homaologues.

Claims the process of trexting raw mitorials, substa ntially as set forth, for the
produetion of 4n promatic distillate cupable of vielding benzol, which consists in
decomposing the raw material under the effect of heat, incondensing the volatile
distitlate having a hoilling point of 900° centigrade or under, and 1 sabjecting
guch distillate to the effect of o temperature of ghont 750° centigrade under a
pressure shove that of the atmosphere, in colleeting the distillate of the second
decomposition whose boiling peint is approxinumtely 2007 centigrade or over, and
in sepirately colleeting the aromatie distillate of the second decomposition whose
boiling point is 20 pentigrade or under.

768,700 A ugust 30, 1005, LOUIS GATHMANN.  Pracess of distilling or refining
hydracarhon oils and spirits,

Claims the prosess of distilling or refining hydrocarbon oils or spirits, which
consists in catring u eireulation of o gaseons fuid under diminished atmospheric
pressure through said liguid to be distifled or refined, erusing g fractional con-
densation of the distilled or refined prodoet and returning swid gaseons fluid
throngh said gaid under treatment, )

281, 240~-January 21, 105, ERIC A, STARKE.
wils more lguid.

Claims the process of rendering henvy mineral oils more Honid, which consists
in subiseting the il to o partid distillation at o temperatnre ranging from 500°
to tis Fabrerhet nmd reaniting the distithate aned restdunm and nixiug the muss
tharonghly. &
§04. 18- Novewmber 21, 1003,

BRADYVORYY.  DProcess of dictillatinng.

Clatins the vieunm process of distitling, swhich consists in drawing the vapors
of distillation to u height greater than the height 10 which the lignid being dis-
tilled can rise in o vecuum, and then deliviaing such vapors to o condenser,

S010%i—December 10, 1003, JAMES PHILIY WINTZ. Process jor treating
petralerm oily,

The invention eonsists ateo i eleaning and parifvipg the asphaltum by wagh-
fng it i an olkalioe solation, and the incentor--

Cldms g stepin the process which eonsists insepnrating asphultium from erade
privtonmn ofl by mesne of gosolege and sulphurie achl, treating the squ'utﬂd
uspholtimn with selone, water, and cagstie sodi, and then pussing the asphal-
tum s0 treated through an evaporator, i

Process of separating free

Manufacture of asphaltic

Process of treating

Muanufacture of the

Method of rendering asphaltic

Serint No, 10

3, August £0, 1803,

GEORGE 1.

MANUFACTURES.

SUBCLASS 26~-CHEMICAL.
ABRAIUAM GESNER.

—June £7, 1854,
iy fluids.

Cluims the distillute having a hoiling point of 140° F. and specific gravity 4,750,
obtained from petrolewm, maltha, hitumen, and thelike by dry distilintion, treats
ment with sulphnrie acid and lime, and subsequent distillation.

0 ~June 27, 1854, ADBRATAM GESNER. (kerosene.
Claims as o new composition of matter the fraction obtained in the distillation
of petroleuns, maltha, or soft mineral pitch, asphaltum, or bitumen, by dry dis-

tillntion and subseguent treatment with powerful reagents or redistilluion,
which has g specilic gravity of 0.8 and g boiling point of 350° I,

11mE—June 1854. ABRATAM GESNER.
ing fluids.
Claims the distillote having a boiling point of 256° F. and specific gravity 0,775
ohtained from petrolenm, maltha, hitumen, and the like by dry distillation, treat-
ment with sulphurie acid and Hine, and sabsequent distillation.

13,358~ July 31, 1855, S, MEREDITI. Improvement in the distillation of cannel
or other bitwminous coals,

Claims the production of naphthi, henzole, and other hydrocarbon liquids hy
the distillution of eannel or other bituminous coal in an atmosphere of heated
hydrogen gus orin a retort to which a stream of heated hydrogen gas is admitted
during the digtilling process.

82 rov—Janvary 85, 1850, E. N, HORNER.
ing vil from coal, shale, and other minerals.
Claims the use of a mixture of cream of tartar, common salt, and slaked lime

for the purpose of condensing the oleaginous vapor produced by the dry distilla-

tion of coal, shale, or other Mtmminous minerals, extracting the oil from the gas
wnd depriving the gas of its inflammanle quality, and throwing off the sulphurous
vApOr.

$1.080—A pril 9, 1861, JAMES J. JOIINSTON. Improvement in the distillation
vf hydrocarbon oils.
Claims the process and method of purifying, decolorizing, and deodorizing rock
or petrolenn oil by distiiling it with common wood chareeal.

86, 410—8eptember 9, 1862, ANTONIO MEUCCL.  Improvement in irealing petros
lewm and other oils to produce ¢ vehicle for puints and. varnishes.

Claims the employment or use of hyponitrie acid in treating petroleum, kero-
sonie, of other oils, and the mixing petroleum or other ofls after they have been
riixpnsml to a current of hyponitric acid with linseed or with lingeed cakes and

sh oil.

Improvement in lerosene hum-

o

, Improvement in Lerosene burn-

Improvement for process of exiraci-

40, 068—September 22 1863, . N. WARFIELD. Improvement in deodorizing
petrolewm, naphtha, cte.

States that **The process of deodorization now in general use is to introduce
10 per cont of sulphurie acid into the distilled ofl and agitate the mass. When
settled, the seid is drawn off.  The result is to only change the odor, not to reduce
the volatility, and to destroy an equal amount of oil to that of the acid intro-
duced. To destroy the floating particles of aeid, n strong solution of caustie
soda is introduced, which neutralizes the acid and changes a portion of the oil to
s(;u il Imlrl’is passed off at the additional expense of the destruction of a portion
of the vil.

And heelaimsin lieu of this, deodorizing petrolenm, naphtha, cte., by the intro-
duetion of o volume of steamn into the liquid henenth its surface in such o manner
that the steam is distributed throughout the contents, and removes the gas by its
passage through the oil, and passing the steam through a box, or its cquivalent
contuining chloride of lime, muriate of ammonia, and stone lime, so that the
stea r]u hc»ﬁumes impregpated with the prineipies of those elements prior to enter-
ing the oil.

Jagvi—May 10, 1864, SYLVESTER LEWIS. - Improvement in deodorizing
qetrolenm, ele,

Claims the use and application of ashes and charcoal for the purpose of deodor-
izing petroleum and kerosene oils, nuphtha, henzole, and bengzene, and the process
of filtering the same throngh the ahove ingredients, without reference to the exoct
pm{mnimm of such ingredients, which vary somewhat, depending upon the stute
of the oil to he deodorized.

18,396—June 28, 1864, JOSHUA MERRILL. Improved modeof purifying hydro-

carhon 0718,

Claims in the process of purifying hydrocarbon oils, treating them with sul-
phate of soda, Il combination with the use of caustic or carhonate alkalies.
15,007— Norvember 15, 1864 WILLIAM ADAMSON. Improved apparatus for

purifying mineral oils,

Claims the mode of purifying mineral oils by mixing the oil with acids or alka-
lics and washing the mixtiure with water in a tank or reservoir Ty means of &
paddie wheel,

18,86 —June 27, 1865, ROBERT A. CHESEBROUGH. Improved process for
distilling petroleum.

Claims the combination of bone dust, pulverized oyster shells, and cotton eloth
for purifying, filtering, and deodorizing petroleum, nuphtha, and heavy oil,
19,507 August 22, 1865. ROBER’L' A, CHESEBROUGH, Improved process for

purifying coul vil, ele.

Claims the use of bonebluck for purifying petroleum or coal cils by filtration.
51aar—December 19, 1865, ROBERT A. CHESEBROUGII.

refining petroleum by filtration.

Claims the use of peat chareond. either by itself or in combination with other
substances, for purifying or refining petrolenn by filtration.

§1,668—December 19, 1865. ROBERT A, CHESKEBROUGH. Jfmprovement in
refining peirolewm by filtration.

Claims the use of alumina and of substances containing alumina, either by ftsell

or in comhination with other substances, for purifying or refining petroteum by
filtration.

Improvement i

52805~ February 27, 1866, HENRY T. SLEMMER. Improvement in the manti=
facture of lubricating oil.

The nature of this process consists in returning to the still the heavy prodll(?f})
of the distillation of petroleum, denominated *naphthalene” and “parafline,
adding thereto 4 strong solution of caustie alkalies, either potush, soda, or any
ether alkali, and redistilling, steam being introduced when af or near the hoiling
point.  The first products of the distillation—nuphtha—and the lighter naphthu-
lene oil or distillate lwing removed, the remaining distillate 18 received in the




DIGEST OF PATENTS RELATING TO PETROLEUM REFINING. 607

iver, This is then passed Into & washer or agitator and thore rashe

sﬁen a hot solution of alkalies, the alkali subsiding and being dr,,‘:ﬁﬁ“}fﬁ‘_‘ 11;111(;;
then washed with hot water to remove the alkali. The ohjeet of the alkali is to
remove the free acid produced by the distillation. It is then allowed to subside,
the oily product being drawn off into another receiver. This is then frozen Lo
crystallize the naphthalene and pamﬂu}s. “The oil is then strained from the crys-
tallized produets at a temperature of 26° to 40° Fahrenbeit. This produees an’oil
of 40° to 33° Baumé’s hydrometer, of grea tlubrieating propertics, free from gum
or acid, and adapted equally well for light or heavy bearings.

And he claims the production of un oif of the gravity as herein set forth and the
rejecting of the first products of the distilate until if approximates 38° Banmé's
pydrometer, and subsequent washing and treatment, ahd as 4 new mannfact ure,
the lubricating oil prepared substantislly as deseribed,

s8,056—April 8, 1866. ROBERT NEWALL. Improved method of deodorizing
petraleum. .
Clyims deodorizing petroleum and other hydrocarhons by treating and wash-
ing them with & solution or lye containing chioride of lime, soda ash, and comnion
lime, or their several equivalents, in the proportions stated.

Fhlgi—Anril ,1866. LEANDER M.MOTT. Improvement in the manufacture
of lubricating oil.

The nature of this invention consists in, first, reducing the oil by evaporation
caused by applying s.tenm or heat dquctiy to the boiler containing the oil and
heating the same until the desired gravity is obtained, after which t0 each gallon
of oil to be treated is added 5 ounces of common salt, 5 ounces of unsiaked lime,
1% ounces of saltpeter, three-fourths of an ounce of potash, and the whole boiled
together until a proper consistency is obtalned and the 0il is thoroughly deodor-
ized. :

64,?67——.41)7[1’[ 24, 1866. JOIINFORDRED. Improved method of purifying hydro-
carbon oils.

This invention has Tor its object the substitution of an alkaline preliminary
treatment in lieu of the acid process, it being found that when the crude or dis-
tilled oils or produets are submitted to the previous action of a canstic allali a
very largo proportion of the coloring matter and other constituents are separnted
therefrom, und that, when such partially purified oils are subsequently treated
gecording to the ordinary or any well known method of purification, not only is
the subsequent purification facilitated, but the proportions of acid and alkali
are materially lessened, and the products obtained are of superior quality.

After the oils have heen subjected to any of the foregoing processes of purifieg-
tion or refining, or when such oils have been refined by any other process, the
inventor found that a turbidity which is possessed by some 0f these oils may be
removed, and that they may be made bright by filtration through a bed or filter
composed of what is known as * Fuller’s carth,” or that the Fuller’s earth may
ba mixed with the oil and then allowed to subside. The oil will then be found
to hemuch brighter and quite freed from the dull or apaque appearance it origi-
nally possessed.

§4,978—Muay 22, 1866, H, K. TAYLOR AND D. M. GRAHAM. Improvement
in realing oils.

Claims the treatment of petroleums and other similar hydrocarbons by means
of nascent hydrochloric acids, chlorine, fluorine, or other equivalent chemical re-
agent, 80 as to change the constitution of the ofl and purify it; and the use of
stlphurie acid, nitric acid, or salts, containing these or either of them, when
used in combination with other materials, for the purpose of treating petroleum
or other hydrocarbons.

6498~ May 22, 1866, P, WEISENBERGER. Improved process of refining
hydrocarbon oils, . :
{laims the process of purifying distilled petroleum to other liquid hydrocar-
hong, without the aid of any alkalies, by means and with the use of water at 212°
¥., or approximate degree of temperature.

66,420—Tune &, 1866. C. L. MOREHOUSE. Improved process for preparing
stuffing for currying.

Claims the mode or process of clarifying parailine oil by the use of a blast of air
in jets, for agltating the oil while treating the saume with a large proportion of
sulphuric acid, thus checking the excess of chemical heat; the use of hot water in
gushingﬁhe oil; and the use of a blast of air from an ice chamber for erystallizing

he parafline. .

06,816—July 10, 1866, WM. II. SANGSTER AND THEO. C. SPENCER. Im-
provement in distilling petroleum.

The invention consists in dispensing with the condensing worm or its equiva-
lent now in common use for condensing the vapor of petroleum during the process
of distilling, and so constructing and arringing the still that the vapor is brought
direetly in contact with a moving body of cold water, through which it rises to
the top of the tank made to receive it.

89,751~ November 20, 1866. H. X, TAYLOR AND D. M. GRAHAM. Improve-
ment in trealing hydrocarbon oils. -

Claims, first, thae disposing aflinity of sulphuric acid, causing a chemieal com-
bination of the gases used with the oil.

Second. Thoe disposing affinity of sulphurie acid in the treatment of hydrocar-
Dbons, that its use in connection with other substances, solid, gaseous, or fluid,
by means of which tho energy combination of these substances or parts of them
with the hydrocarbons is very much increased.

Third. Treating oil by means of air and acid gases,

Gﬂ,lf;ﬂll?T;lDeccmber 4, 1866. HENRY C. VAN TINE. Improvement in refining
cum.

Claims the refining of petroleum or carbon oil without the aid of artificial heat,
hy means of the series of operntions consgisting substantially of the use of sul-
phu‘nc icid, sulphate of zine, sugar of load, and bichromate of potash, or their
tquivalents, for separating the heavy carbons and impurities, the neutralizing
of the acid and washing with wataer, combined with the subsequent exposure of
the ol thus heated in shallow pans to the action of the atmosphere.

wﬁf,;;,?] anuary 1, 1867, ORAZIO LUGO. Improvement in deodorizing petro-

] Claims the use of chromic acid and hypochlorite of soda, or their equivalents,
or the purpose of deodorizing offensive smelling kinds of petroleum,

ﬂdﬁlqr;lff ril 9, 1867. THOMAS RESTIEAUX. Improvement in deodorizing

g m,

n:l:l!“ nture of this invention consists in tho application of quicksilver in pon-

a;ﬂ%wn with nitrie acld, muriatic ueid, or 4 mixture of nitrie acid and muriatic
» 01 in any other way, to petroleum or any of the products of petrolenm.

65,157 May 28, 1867. DEXTER SYMONDS. Improved mode of purifying and
deodorizing odls.

In the operation the crade ol is plueed in a still, and to, say, 50 gallons isadded
ahaut 10 gallons of strong lime witer, in ahont the proportion of 1 peck of lime
tosgallons of water, aceording to the strength of the Jime, and sometimes chloride
of lime, et is applied and 1s continued until the oil and lime water have heen
sufficiently ugitated, by boiling, to bring ull the particles of oil into contact with
the lime water, which ucts as a disinfectant or neutralizing ugent, to neatrilize
orexpel the unpleasant odors from the oil.  Before the oil gnd line water in the
still have reached o hoiling point, the lghter portion of such oil hegins to puss off,
amd continues to pass off during the hoiling operation,  This light oil, in its pys-
sugge from the still to the condenser, in u State of vapor, pisses through water
strongly impregnated with lime or chloride of lime, by which it is sufficiently
deprived of its unpleasant odor; but the heavy oil is sutliciently deodorized in
the stilf, us it does not puss off in vapor, but rémains in the still'long enough to
be aeted upon by the lime water therein,

8,415 May 28,1867, WILLIAM VAN WYCK. , Imyprored composition for filter-
ing pelrolewm, sirups, and other liyuids.

Claits the upplicition of the compound of soluble animal matter, chalk, and
waod charcoal, for the purificution of petroleum and other oils, SUEATS, MDY,
and molaxses, and spiriteous lignors, by filtering these substances through the
thove-mentioned compound, or by any moede eyuivalent to Gltration.

05,899—June 25, 1867, A, M. BURKE AND STEPHEN WRIGH'T. Improved
mode of treating hydrocarbon oils.
Cluims the process of conseeutively treating oils first by slkali in the still and
;}1;1»5('(1uvntly by the use of aeids {u the agitator as o eomtinvatinn of the said
DMNSS,

BLOTI~August 18, 1868, FRANCOIS LOUIS DE GERBETH. Improvement
in the manufacture of compound oils.

Claims ihe production of un oil rexsembling linseed oil, und applicable to painting
and varpish making, from o mixture of petrolenm or eoal oil, or such like hydro-
carbon and resin oil, such oils being treated with oxidizing agenty, ozonizd air,
galvunie electricity, and driers:

The treating petroleum, coal oil, or similar hydroearben oil with oxidizing
agents, and galvanie electricity, so as to improve the eolor;

The production of & spirit similar to turpentine, from & mixtare of light petro~
leum or coal oil, or other sinjlnr light hydroearbon eil or spirit, and light rosin
oil or spirit, such oils or spirits being freated with oxidizing agents, ozonized
wir, and galvanie electricity: and,

The upparatus for the tréatment of oils and spirits by means of ozonized air.

88.978~April 18, 1869, CHARLES C. PARSONS, Improved process of purify-
ing petrolewm.

The invention consists in passing the vapors of the petroleum or nther hydro-
earbon, while the atmospherie pressure is removed, through a suitable vessel
eontaining either earbonzeeons matter or metallie oxides, or both eombined,

By exhausting the vapors by an air pump or suitable means, so placed that
the vessel containing the purifving material shall be between it und the still,
the vapors are drawn through the purifying material without any increase of

m.»;.‘.sum, thus at i Jow temperature, and withouot the injury resulting from over-

eating.

For o purifying material, for ordinary petroleum, either wood or animal char-
coul, in us fine a state of division as will permit the fres passuge of the vapors, is
preferred.  When the hydrocarbons eontain sulphur or other speetally deleterions
substances, oxide of iron. caleinm, or other metals may be used, either by them-
selves or in combination with the charcoal.

91,65 —June 22,1809, THOMAS E. MERRICK., Improved lubricating oil from
petroleum. '

Clpims the process of first removing by distillation the lighter producis of
crude petroleum oil untit the gravity is reduced to any gravity between thirty-
five (35) and twenty-five (25) Brumd, gnd then treating it with sulphurie scid,
hot water, alkali of eaustic soda, or soda ash, und water in the preseribed pro-
portions.

99,728~ February 8, 1870, JOSEPH A. TATRO. Improved process of treating
petroleum.

Having distilled the crude oil, driving over everything that will go over inthe
worm of the still, and having, say, 100 gallons of produet, take from one-fourth
per cent to 2 per cent of sulphuric acid and pour it into the whole produet and
mix thoroughly. When thoroughly mixed, then add lime, {mrﬁully or wholly
sluked, in almost a dry state, sprinkling it over the oil and allowing it to subsidp
into the oil and act upon it. The quantity of lime added is about 3 per centum.,
(tagses will now rise through the oil, the mass meanwhile being stirred. When
the gas ceases to rise, add 3 per centum more of lime, in all abont 6 per contum.
The lime and the gasevolved therefrom eombine with those ingredients of the oil
which render it dangerously inflammable and raise the fire point to a perfectly
safe degree, from 140° to 160° Fahrenheit, according to the duration and strength
of tha chemical action.

101,284—AMurch 29, 1870, OSCAR LOEW. Improved method of bleaching and
refining oils.

Claims a cold process for bleaching and refining animal, vegetable, and mineral
oils.

10?,9[’}3-«-441!17118! 9, 1870. JOSETH A. TATRQ. Improvement in refining peiro-
eum.

Claims the pracess deseribed of applying in about the proportion specified to
the whole product arising from the distillation of crude petroleum, sulphurie
acid, and chloride of lime.

11(]),()54——1)5('61)11)[7’ 18, 1870, GEORGE LUPTON. Improvement in purifying
henzine.

Claims the inllowing procegs:

To forty (40) gallons of benzine ndd ten (10) pounds of hydrated H(}H(%lli().‘(l'(]c
of irom and ten (10) pounds of hydrate of Jime. This mixture should be thop-
oughly sgitated and allowed to stand twenty-four heurs, - The fluld should then
be driwn off and eight (8 ounces of chloride of barium added Lo it, aud the mdx-
ture ogain agitated und allowed to settle.  After that one (1 pound of carbonate
of soda is thrown in and well mixed with the fluid. Ten (1) ponnds of refmed
saralline is next dissolved in the fluld, which should stund four or five days Lefore
Reing used.

113,782--4 pril 18, 1871, ROBERT G. LOFTUS.  Improvement in the purifica-
tions of 6ils and fats by acids.

This telates to the treatment of rosin oil, nnd elaims:

The employment of nuphtha or a colvent in the process of troating ol with acid
and alkali, and subsequently subjecting the treated oll Lo the action of steam in
a still, or to distillation, all substuntially as and for the purpose of separating
the solvent from the oil




608

116,852—July 11, 1871. CHARLES C, MENGEL AND ALOIS POHR VON
POMRNHOYY. Improvement in canverting the residuwm of petrolewm into oil.
Claimns the couversion of the turry residuum of prarotemn distitlation into illu-
minating olls by dropping into it water in o lguid state, or lguids contalning
water. while it is subjected to & high degree of heat in a still.

126,087 March 25, 1872, CHARLES C. MENGEL AND ALOIS P. VON
POHRNHOFF. Improvement in the manufacture of illwminating 0dls.
Claims the manufacture of iluminating ofl from erude ofl withont having re-

course to lead and sulphur to effect ity dendorization, by introdueing waterin 4

liquid statg, or lu%ulds containing wuter, drop Ly drop, onto the surfuce of the

heated oil in the still and afterwards condensing the vupors thus eliminuted und
passed off from the still,

120 5—June 4, 1872, JAMEB YOUNG. Improvement in treating petrolewm and
other hydrocarhon oils.

Cluims the treptment of petroleums and parufline oil with muriatie or hydro-
chloric acid, .

130,000 Mauy 20, 1873, JOUN JAY LOOKEY. Improvement in ireating heary
petroleum.
Claims the tregtment of crude or heavy petrolenm, provious to distillution,
with & eompound or mixture of benzine uid sulphuric acid,

L6 05—~Janvary 19, 1874. EMIL SCHALKE. Improvement in refining peiro-
leum and other 0ils.
Clainis the process of refining distilled petroleum by sulpburous ceid and am-
moniy gas,

161,678—April 8, 1875, HENRY DUBBS. Improvement in compounds for de-
colorizing petroleum.
Claims the improved compound for decolorizing petroleum or other oils, con-
sisting of lime und sawdust combined,

104,};0.5,—-7‘!1.716 £92, 1876, AUGUSTUS T, SCAMIDT. Improvemegnt in refining
vrls.

Claims in refining oils the process of subjecting the vils to distillation in the
presenee of a sulphite or hyposuiphite, and in treating oils, the process of wash-
iug the digtillate in o bath of wuter holding o hyposulphite or hypophosphite in
solution,

216,618—J uﬂe}f 71,1879, HENRYF.OOWELL. Improvementin processesofcon-
verting erude petroleum, without practicelly changing its volumie, £8i0 g uniform,
purified, and deodorized oil, whech may be distilled without the coming over of
naphtha, etc.

Clairs the process of converting erude petroleum and analogous oilsinto a sub-
stuntially uniform fluid of the same bomologous series, practically without chang-
ing its volume, which consistsin subjecting the erude oil to the setion of chlorine
giis, whereby a certain proportion of the hydrogen efement is replaced by an
equivalent of the gus.

L40,009—A4 pril 12, 1881, MARTIN CONNELLY. Process of deodorizing and re-
fininy petroleum.

Cluims the process of deodorizing crude petroleurn, consisting in heating the
petroleum in an open vessel, und in suspending the deodorizing materials in a
s0lid state in the oil, and heating together the ofl and suld suspended materials,
aﬁd afterwards withdrawing the said deodorizing materlals in a body from the
oil.

240,005—dpril 12, 18681, MARTIN CONNELLY. Petroleum products und proc~
ess of oliaining and deodorizing the same.

Claims the process of sreating crude petroleum for the obtaining therefrom of
an odoriess unhyd !
state untilitis freed of water, amwd afterwards introducing anhydrons or unslaked
limne (culciunt oxide) in proportions substantially such a8 specified, and heating
sadd fime and ¢l together while entirely iscluted from other materials, and finnlly
separating the lime from the oil, whereby the oil is left without any foreign ma-
terials therein,

£57,061— May 16, 1882. THOMSON McGOWAN. Process of and mechanism for
distilling hydrocarbons.
Cluima the process for the removal of suiphur from petrolenm consisting in
{ntroducing oxygen and an alkali simultanecusly into the hndy of the petroleum
during distillation and when the tempersture thereof is 300° ¥. or above.

225,565—April 10, 1853, WANS BRACKEDUSCH. Process of deodorizing so-

tutions of eolophony in heavy hydrocarbons. .

Cluims the process of deodorizing and refining solutions of colophony in heavy
hydrocarhons, which consists in treating the sume with nitrie acid and nentral-
izing the nitro combinetions resulting from the redction by means of sulphurie
acid and iron filings, substantinlly ag and for the purposes specified, and in or
ahout in the proportions set forth,

£80,788-—December 4, 1865, HEINRICII UTHELY. Process of decolorizing and
deadorizing heary wineral oils,

Claiths the process of decolorizing and deodorizing heavy minerad olls, which
ennsisty in dissolving thern in light hydrocarbon oils, adding to the solution the
nsafuble residuum obtained tu the menufacture of ferroeyanide of potassiun,
Bboiling the mixture, Utering the sawe, and fnalty distilling from the filtrate the
hyidrocarbon solvent.

255,167~ May 27, 18%4. JOHN ROWSELL. Protess of blenching, deodorizing,
and sweetening benzine.

Claims the process of deodorizing, ote., petrofeum tenzine wherein o given niss
of the same is first treated to anapptivation of suiphurie acid, thento a solation of
. suitable alkall, and lastly to a solntion of salrpeter and salphiuric acid, a wush-
ing with water belng preferably resorted to after and betwean each of the afore.
eiid um('jlicutiuns, sald chenmideuls being tred in the proportions und in the manner
spocified. -

209,584 Muy 27, 1884, RICHARD DAYNES AND JOHN FEARENSIDE, Ix.
Process of purifying or refining petrolewm and ather digifabde vils,

Clais the proeess of breaching and parifying durk-colored distiluble oils,
which eonsists in edding to the oit palverized dry coke or ehareonl impregnated
with anhydrous chloride of zine 11 it arrives ot the eonsdsteney of wmad, sub-
jeoting 1o distillation, and then condensing the distillate.

U5, 160—September 16, 168, HALVOR TALVORSON.  Method of dividing and
distilling crude prtrolcuan.

Claims the process fov dividing erade petrolenmn fnto two parts, desipuated
sprimary 7 and “recondary ™ oile, whith eonsiats in mixing tugether erade pe-
trolenm and benzine und volatidedng the benzdne, whereby it s caused to earry
pver with it the primary oil, leaving the secondary ol behind,

s 0il, eonsisting in first heating the petroleurninits natural -

|
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12605~ February 24, 1885, LEON BLUMENTHAL.
coul il

Claims the process of eliminating the odorons impurities from ref

- i LIG PLOVES o] > VCO 8 L ined kero:e
which consists in, first, subjecting the liquid to the uetion of induced wir cﬁ{%.i’,’fﬁ.’
second, adding ubout 1 dram of sulphuric ether to cach gallon of the prodnet; g
third, continuing the action of the uir currents. i

891,466~July 7, 1855 JULYUS H. PIEMANN. Process of refining petroloum,

Cluims the process of removing sulphuric acid from petroleum distillute
produeing g finished merchantabie producet, which conrgsts in uddg]lglillir%ﬁf&r{g
sl distillntes—thut is, next after the acid treatment—un unhydrous alkalj or
alkaline earth or composition thereof, or an unhydrous eompouid of the metuly
whereby uny washing is avoided. ! '

$30,631— November 17, 1885, JULIUS H. TIEMANN. Proc ifyi

o tamm f Process of purifying pe-
Claims in refining petroleum the method of effecting more immediate and inj-

minte contaet of the weid, which consists in diffusing or spreading the neid by wix-

iy with the petrolenmn and acid a powdered sitivenus or other inorgunic substanee

of grouter specifle gravity than ihe oil, and which is insoluble in or unafleeied

chemicully by the acid,

336,841~ March 8, 1886. JAMES W, NORTON AND FRANKLIN II. ROU
FProcess of and apparatus for distilling oil. NIL ROUSE,

Claims the oil still provided with & closed top having an opening, in Qe
tion with the condensing chamber arranged lgngitudinau;r%bové 'thuer?tlirll})?ﬁld
connecting directly with the opening in which thé hot nir, gases, and VUPOTS are
received, and a reduced portion combined and communicaling with the ontlet
end of the body portion and connecting with an exhaust power to withdraw the
water, gas, and air, and pipes arranged in the enlarged portion, and adupted, re.
spectively, to spray water and lquid chemicals on the hot air and gases, with re-
ceptacles for supply water and liquid chemicals thereto, and

‘The method of distifling petroleum oil, consisting of heating the oil at the bot-
tom of the still, forcing hot air downward through the body of oil to give thereto
8 lateral motion, causing chemicals to be precipitated or mixed thoroughly with
the oil by this setion of the hot air, subjecting the gases, ete., arising from the
body of 0il to the combined action of chemicals and water spray in o condensing
chamber, the water and chemicals thus mingling with the gases, and conveying
the sae into a receiving tank, '

840,411—April 20, 1886, CHARLES LEOPOLD BAILLARD. Process of trea-
ing mineral oils.
Claims tho process of oxidating mineral oils by treating the same with olei
acld of distillation or sa.pouiﬁcuti%n, or with mnc}i’d oil or i’ilt tete

34[9,564——%[(13/ 25,1886, GEORGE L. BENTON. Process of refining crude petro-
eum wil.

Claims the process of refining erude petroleum, which consists in heating the
oil to a temperature ranging from about 700° to 1,000° Fahrenheit, and under a
pressure of about 500 pounds or more to the square inch, then causing the heated
oil to expand into a chamber of approximately the same temperature, and finally
conducting it into an ordinary apparatus wherein it is condensed.

870,950 ctober 4, 1887. DANIERL MACDUGALD KENNEDY, Desulphuriz-
ing and purifying petroleum oils.

Claims the proeess of combining the sulphur in the oil with the metaliic matter
contaired in a solution of about equal aquantities of sulphate of copper (bluw
vitriol), caustie soda, and chloride oi sodiumn (common salt), and then sepurating
such conbined metallic matter and sulphur from the oil.

378,246 February 51, 1888, HERMAN FRASCH. Refining Canadian and simi-
lar petroleum oils.

(laims the proceess of purilying Canadian and simuilar petroleum oils which con-
tain sulphur compounds whose presence gives to said oil the property of dissolv-
ing lead oxide by distilling the same with the oxidating oxides, especislly the
roasted and oxidated residues of previous operations, mixed with or dissolved
in the oll under treatment.

878,408 March 18, 1888, WILLIAM H. D'ITT. Process of distilling petroleum.

Clairs the process of distilling petrolennm having sulphurous or other ofiensive
odors, congisting cssentinlly of vaporizing sueh Hguid petroleum, then passing
the vapors so formed through o receptacte heated ot the same or a hirher temper-
ature than the vapors coming from the still, said receptacle being filled with o
tuetal or metals—such as iron or metallic compounds—having an attiuity ior the
suiphiirous vapors and other objectionabis compounds, whereby they are held
mfu.l}romined by such subistance, and conducting away and condensing the balawe
of the vapors.

400,633—April 2, 1883, FRANCIS M. F. CAZIN.
dorizing coul oil or petroleum.

Claims the process of deodorizing oil, consisting in first passing the same ju a
finely divided state through water; second, passing the same throogh an alkaline
solntion; third, passing the same through a solution of & salt of # heavy wetal;
fourth, peasing the same throngh a solution of sulphuric acid: [fth, passing the
same throngh an alkaline solution, and ultimately washing the same.

47,183—July 16, 1889. JRSSE A.DUBBS., Process of refining oils.

Claims as an improvement in the art of retining oils eontaining salphur, the
herein deseribed method, which consists in pdding arsenivm or its salts to the
oil, suhjecting the comipound to a volatilizing heat, and then condensing the
vapors 50 produeed, substantially as sot forth,

L0727 —July 16, 1885, HENRY R. ANGUS. Process of purifying and devolo-
tilizing petroleum distillates.

Claims the process of ohtaining purified and graded oils and naphthas from
petrolenm distillate, consisting in repeatedly subjécting the distillate to theaction
of heated water in closed tanks at incrensing tetuperntures by passing tha disiil-
late upwardly through the heated wuter b said tonks, separatoly removing the
volutilized product of euch tank as the proeoss advances, and condensing aml
diseharging sald products separated from each other aud from: the distillate.

408,478—dugust 6, 1889, JOHN KINGSFORD FIELD. Process of refining
aineral oil, .
Claims the method of refining mineral oil, which consists in acidifying tbe oil

with fuming sulphurie acid, then subjecting it to sgitation in counvetion with

Ileaching mnterial, then again acidifying with sulphuric acid, and again sulject-

ing to agitation in conncetion with bleaching material.

413.187—Oclober 22, 1880, BEDWATRD D. KENDALIL., Process of freeing malos
dorous hydrocarbons from offensive odor.

Claims the process of frecing malodorous hydrocarbons from ofiensive odor,
wehich consists in subjecting the sume to the action of chloride of sulphur.

Eliminating the smell af

Bethod of refining and deo-
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§14,601—November 5, 1889. LIVI BTEVENS. Process of distilling ofls and
oleaginous substances.

Jaims the proecss of distilling oils, which consists in admixing the same with
,tg',i?n, assing the compound through e molfen mass of mm.é:rial, which ‘i-m
Jiguefy but not volatilize ot & temperature sufleient to brenk up &nd volatilize
the heavier produets of the oll, and finally condensing the resnltant vapor.

The process of distilling oils and oleaginous compounds, which consists in
pdmixing the same with steam, vaporizing the conmpound, condueting the rosult-
ing yapoxr through & series of condensers, in each of which in succession it is sub-
jeated to  lower temperature, and drawing off the product of condensation from
each condenser into a still or vessel heated to a temperature at which sajd prod~
uet shall be redistilled to expel therofromn the lighter products, which may have
peen carried with it from the condenser.

—January 14, 1880. ROBERT MILTON PERRINE. Proc -
4%%79 and deadjarizing crude petrolewm. rocess of purt

Claims the process of deodorizing and purifying crude petroleum oils, which
consiats in flrst agitating or stiring the sams with chloride of \ime for & period
of five hours, more or less, and then adding sulphuric acid to complete the elimi-
nation of chlorine gas and to neutralize and precipitate the alkaline matters and
other impurities, and finally drawing ofl or removing the purified and deodor-
ized oil.

4e5,905~Aprid 15, 1890. CHARLES RAVE. Process of utilizing acid tar resid-

uB e,

Claims the grocess of manufacturing bitumen and other prodnets from erude
oils, tars, itches, and other hydrocarhonaceous matters, which consists in treat-
ing the erude hydrocarbons with sulphuric seid at & suitable temperature, thus
forming elear oil or grease and an acld tar, macerating the acid tar with water
and granular metal, such as deseribed, out, of eontacs with air, till the sulphuric
acid and metal have combined, distilling the hitumen by fractional distitfation,
ohtaining therehy various naphthas and olls till the residue is suficlently hard
for the purpose required.

$/0,830— November 18, 1890. ANSON L. MUNSON. Process of treating cool tar.

Clalms the process of treating coal tar, which consists in subjecting the eonl
tar to & heat of 110° Fahrenheit, maintaining that heat without driving off the
fighter volatiles untll the solids aze melted to'a degree suilicient to be asted upon
by the solvents, adding a saturated solution of chloride of zine in the proportion
of #4 pounds to every 50 gallons of tar, and agitating the mass, then adding oll of
turpentine durlng the agitation in the proportion of § gallons to every 5 gallons
of tar, and contimning the agitation until the turpentine is thoroughly ineor-
porated.

$49,802—~December 16, 1890. JOIIN GARDNER AND JAMES I', HARRIS.

Process of refining hydrocarbon oils.

Claims the process of refining oils, which consists in injecting a ferraginated
quid into & vaporizing chamber, intimately commingling a spray of oil thore-
with and (\l'aporizing the same, condensing the vapors, and separating the sulphur
compounds.

H48,480— March 17, 1891, HERMAN FRASCH. Process of and apparatus for

refining and purifying petrolewm. .

Claims the process of rerioving from petrolenm the anlphtr compound known
ay “'skunk,” consisting In vaporizing the petrolenm and passing the vapors
through a vessel containing an oily liquid holding in solution, or solation and sug-
pension, & substance soluble in such petroleum and having an affinity for the
skunk compound, and raising the solution into contaet with the vapors above
the liquid by causing a device to enter repentediy into and agitate the liquid
and raise upon the surface of the devico & portion of the liguid into the space
occuplied by the vapors,

451,000—May 5, 1891, EDWARD DWIGHT KENDALL. Process of refining
hydrocarbons.

Claims the process of purifying mineral hvdrocarbon oils containing sulphur
compounds, which consists in mixing the oil with mercurie chloride in solution
and in subsequently removing the absorhed mercurie body from the oil by sub-
jecting the oil to the action of a suitahle suiphide, .

Mé,’!%/,l——May 5, 1881, THOMAS J. GORDON, Process of purifying petrolewn
islillates.

Clalina the process of purifying petroleum distillates, which consists, firgt, in
subjecting the same to the action of a chemical having an affinity for sulrhur
prodnets, such as litharge, then admixing with the distillate thus treated sulphate
of magnesium to precipitate the sulphur products and litharge, then adding an
acid to preeipitate the remaining sulphiir and lead products, then adding an
alkuling solution to neutralize the acid, and finally washing the distillate to
remova the alkall.

405,703~ December 23, 1891, CHARLES C. MENGREL, 8r. Process of refining
petrolenm and analogous ofls.

Clalms the process of refining petrolenm and analogous oils, consisting in vapor-
fzing the oils, introducing inte the vapor previously washed carbonic acid gas
under pressure and in o heated state, conduecting the mixture into extended pines,

Euhjenting tha same to additional heat, and discharging the mixture into a con-
anser.

0311—August 9, 1898, OTTO P. AMEND AND JOSIAIL H. MACY. Process
of desulphurizing oils.

Clahins the process of desulphurizing oil, which consists in vaporizing the oil
¢ontaining the suiphur and heating the ol vapor to & degres of heat at or above
the boiling point of sulphur, exposing the oil vapor so hested to the action of one
or more chercical reagents that will combine with sulphur or sulphur compounds,
and then condensing the oil vapor.

480,818~ August 9, 1892. OTTO P. AMEND. Process of desulphurizing oils.

Ulaims the process of desulphurizing oil, which consists in vaporizing the oil
sontalning sulphur or sulphur compounds and heating the vapomzed oil to &
degree of heat at or above the boiling point of sulphur and then exposing the

g{:ggr{zed oil 50 heated to the action of one or more alkalies and then condensing
il, . .

#1,110— November 20, 1898, HERMAN FRASCH. Refining Canadian or simi-
lar petrolewm oils.

Claims the process of removing the sulphur compound termed ‘‘skunk’’ from
C"“,ﬂdlﬂn and similar petroleum, which cousists in vaporizing the oil and sub-
Jecting the vapors after they are given off froia the hody of the oll to the action
of an oily or yesinous lignid holding in selution or solution and suspension one or
";Om Inetallic oxides soluble in said oil, including the decomposable compounds
of such oxides, and condensing such purified vapors,

487,218— November 29, 1802, HERMAN FRASCH. Furifying petroleum.

Claims the process of purifying petroloum of the Canadign and Limg class of
distilling the said skunk bearing pétrolen and subjecting the same 1o the getion
within the oil underguing distillation of the sults o those metols which are pres
cipitithle by hydrogen sulphide in acid solution, a8 the manganates, chromates,
borates, sulpliates, earbonates, nnd tha like.

501,988—July 25, 1898, FRANCIS J. CARMAN. Process of refining sulphurous
petroleum.

Claims the process for desulphurizing oils, which consists in passing the oil va-
Eors through ‘a receptacle containing o mass of melted metal, which will reduce

t}ie suipgurous vapors to & conumon form of combination, and then combine with
e sulphur,

§03,028—~August 8, 1853. GEORGE ARCHBOLD. Method of and means for
extracting hydrocarbons from bituminons rocks.

Claims the methou of separating earthy matters from the hydrocarhons in
bituninous rock, consisting in subjecting a mass of said rock to the action of
sulphurous acid.

50?,/;41—00!0?)& 24 1808. HERMANN EOEHLER. ZProcess of refining petro-
eum.,

Claims the process of treating hydroearhon oils which are impregnated with
sulphur or sulphur compounds, for the purposs of preparing the oil for the re-
moval of the sulphur by subsequent treaiment, consisting in the following sters:
First, vaporizing the oil by subjecting it to heat in a still; second, pussing the
vapors thus produced through lime heated to such a tempernturs that whitivh
visible vapors are evolved; and, third, condensing the vapor after its passage
through the heated lime.

508,4'12).{‘-Ngivember 14, 1898. ADOLF KAYSER. Method of devdorizing hydro-
carbon oils.

. Clalms the method of dendorizing hydrocarbon oils which consists i snbject-
ing their vapors to the action of anhydrous pitrie acid, either alone or in con-
nection with hypochlerous acid.

522,038—June 26, 1884, WALTER B. PRICE. Process of purifying tlluminate
ing oils.
Clzims g new process of purifying olls eantaining sulphur, which consists in
treating the oil with nitric acid,nitrous acid, or nitric peroxide, and distilling
the oil so treated with sulphuric acid.

693,‘;'16-.71121/ 81,1894, ADOLPE SOMMER. Process of desulphurizing minerul
vils.

Claims the improvement in the process of desulphurizing mineral olls con-
gisting in volatilizing the same and passing their vapors through a body of anhy-
drags sulphate of copper, heated to o temperature about or above 130° cenfi-
grade,

5225,811—September 11, 18%}. HANS A, FRASCH. Process of refining peiroe
UM

Claims the process of refining petrolenm or its distiliates, which consista in
transforming the sulphur and basic bodies contained therein into oxidized and
chlorie products by trentment with a substance containing freechlorine or ehlori¢
oxide, removing the soluble compounds by washing with water, taking wp tl e
compounds soluble in acid by treatment with sulphurie acid, converting il ¢
remaining chloric hodles into a double salt, which is insoluble i the soil, by
treatment with a basic metallie salt, and finally removing such double salt by
decantation or otherwise.

525,969—S8eptember 11, 189%. ADOLPI SOMMER. Process of desulphurizing
mineral oils.
Claims the herein deseribed improvement in the process of desalpburizing
mineral oils, consisting in digesting them with dry sulphate of copper.

584,206—February 19,1885. JULIUS J. SUCKERT. Process of purifying hydro-
carbon oils.

Claims the process of refining hydrocarbon oll, consisting in adding to the
same & body described eapable of combining with sulphur in the oil, subjecting
the mixture to heat and pressure, subsequently relieving said pressure and con-
densing any vapors arising from the heated oil.

687,181~April 8, 1885, CLEMENS LOSSEN. Deodorizing mineral oils.
Claims the process of decdorizing mineral oils, which consists in mixing the

oils with enprous oxide and then subjecting the mixtore to heat pntil the acety-
lenes contained therein are destroyed.

548,050—Tuly 16, 1805, HERMAN FRASCH. Process of refining petroleum.
Claims the process of purifving petroleum of the Canadian or Limae, clrss from

sulphur compounds consisting in sul‘))j‘e(:ting sueh suiphur bearing petroleum

to the action of nitrous acid fumes at the temperature and during the process of

distillation.

5/,3,6‘19—1-J' wly 80, 1805, BERMAN TFRASCH. Refining Canadian or similar
petralewm.

Claims the process of removing the sulphur compound termed “gkunk”” from
Canadian and similar petroleum, which consists in vaporizing the oil and subject-
ing the skunk bearing vapors given off from the body of oil to the setion in an
undissolved condition of one or mori: of the oxklcs or oxygen salts of the metals
of that elass which are precipitated by hydrogen sulphide in acid solution and
which form oxides soluble in skunk hearing oil.

548,891—~0ctober £2, 1805. WALTER B, PRICE. Method of purification of
mineral oils,
Clatms the improvement in the process of purifying California luminating
oils, which consists in treating the oil to he purified with strong sulphuric acid,
at & temperature above the boiling point of water.

551,941—~December 24,1805, OTTO P, AMEND AND JOSIAX H. MACY. Proc-
ess of desulpluring petroleum distillates,

Claims the process of eliminating sulphur or organic sulphur compounds from
petroleum ofl or distiltate, which consists ln subjecting the oil or distillate eon-
taining sulpbur or organie sulphur eompounds 10 the avtion of an oxide or hy-
drate of an alkali or alkaline earth or to o combination of both oxide and hydrate
by bringing the same in contact each with the other and agitating them or one
of them; in heating the oil or distillate and the contents theveof; in effecting the
dehydration of the oil or distilate by introducing therein and agitating there-
with one or more dehydrating ngents, as tevra alba (oxide of alimnina), caleium
oxide or other dehydrating ageny, und precipitating the new sudphur comypounds,
which are formed by the setion of the alkali or alkaline vartl uyoen the sulpbur
or orgunie sulphur compounds in the oil,and then separating the oil or distil-
late from the precipitate.
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68 TIT—April o1, 1807, CARYLOS A SMTTYL.  Process of refining nil.

CCluims in the process of refining solphur petroliomys the iiprovement coh-
sisting in exposing Lhe erude distillate of such sulphur petrolenm 1o the inflin-
ence of un getive plate or eloment, such ws Jead, and ancinuetive plate or elernent,
such as curbon und thew treating with an scid in the nsond wuy,

600,463 ~May 18, 18490,
carhon oils.

Claims in refining crade Ohio petroleum ot other like sriphurons hivdrotarbon
oils, Ll process consisting in treuting the vrude 6il prior to the distiilition of the
illuminuting oil products, first, with o suitable acid, wd, secondly, with & suitable
wikall or base, g1l at o temperatare of vt least 110° Fubrenheit,

FRIVDRICH BERG. Refining petrolewm or bydro-

801,216~June 2, 1806, TFRRMAN FRASCH. Distiflation of pelroleum.

Claims the improvement in the distillation of petroleutn, consistmg in taking
the distillate obiained by cracking heavier ods, and 1iter the so obtuined distil-
late has been tregted with sulphurie acil redistilling the same with diifuston of
alkatine meterial, sueh as lime, through the said distillate, the diffusion of the
eaid miaterinl being effected through the whole body of the nil while this is suit-
ably below the hoiling point of swater and continued throngh the subseguent
rise of temperatire to the botling point of oil wnd the conseyuent evaporation of
the suid oil, s0 thut said materind is exhibited to the compounds which resnlted
from the action of the suiphuric sed upon the eracked oil s the same are decota-
posing from the commencensent throughout the progress of the decomposition,

56L921~Tuly 28, 160, HERMAN FRASCH. Artof purifying petroleum.
Claims in the puritication of petrolon, the moprovenent consisting in heat-
Ing through hot guses of combnstion a numbar of independent charges of small
dinmeter of & purifyiug agent to an elevated desulphurizing temperature which
is the sumu for the different charges, equnlizing sueh termperature throngh the
gheorption wnd giving off of heut by a regulutor between the charges of purifying
material and the fire, dividing the vapors given off together from the same hody
of petroleum in distiflatlon into o ntunber of streams, subjecting these several
streams separately euch to the setion of the purifying sgent in one of gaid charges,
and making ench action wlike on the different streams by forming & partisl
vaeunum hetween the purifying agent and the condenser and thereby counter-
geting differences fn he resistanee of the severand churg

EEaN20—July 5%, 18%. HERMAN FRABCH. Process of and apparalus for
refining Lima or similar petroleum,

Claims the continuous provess of removing skunk from Lima or similar petro-
leumm, consisting in exposing a commineted oxide or salt of copper or like metal
to the vapors of such oll and (when the said substanee is charged with sulphur)
10 wir 80 18 to revivify the same by oxidation of the metal and sulphur, all under
the conditions of 4 noncaking tempergture und an absence of (funlpm}ting{)rvssurv.
and then repeating the cl(ns-‘wrihw{ operations under sauid conditions of heut and
progsure, without removal of the said substance from the apparatus in which
the provess is earried on by the {vm’ ge of skunk hearing vapors to decomspose
the skunk and of uir to revivify the skunk decomposing substunce,

865,025—-July 28, 18%. HERMAN FRASCH. Process of refining Lima or simi-
lnr petrofeun.

Claims the contintous process of remaving skunk from Lima or similar petro-
leum, eonsisting in exposing w purificator composed of 4 refractory librous mate-
rial like wonlly ushestos and o comminuted oxide of salt of copper or like metal
gadberent to the fibers of gueh material to the vapors of such vil and (when the
githstiries is charged with sulphury 1o air so_as to revivify the substance by
oxidation of the metal wnd sulphur, all under the conditions of » noncaking tem-
perature and an shsenes of compacting pressure 6 as toinduce or retgin o swelled
or expunded state of extreme subdivision in the substance which adheres to the
refractory fibers, and repeating the described operutions under said conditions of
heat and pressure, without removal of said purificator from the spparatus in
which the provess ts earried on by the passage of skunk hearing vapors to decom-
pose the skunk and of air to revivify the skunk decomposing substance.

504,024—TJuly 28, 18%. NERMAN FRASBCH. Process of and apparatus for
refining Limo or similer petroleum.

Claims the tmprovement in refining Lima or shnilar petroleum, copsisting in
burning the spent skunk decoanposing snhatance for the purpose of revivitiea-
tion, keeping the degree of heat below o eaking temperature by eonducting away
the exeess of heat u8 generated by means of the oil in distillation, and conveying
away and condensing the so gencruted vu{m‘rs‘. and,

The combination with a still and a distilling chamber of o purifier box adapted
to serve also as g revivifying furngee arranged inssid chamber.a vapor pipe be-
tween the said box and the vapor spuce of sidd still (whether said pipe be or be
not also in communication with the vapor space of said chamber), one or more
alr inlet pipes for said box, meins for uymling and elosing said pipes, a con-
denser, 0 condenser conneetion for the said box, and a separate x-nu({ormur con-
neetion for the suid chamber (the last-anentioned connection being preferably by
way of & companion purifier box). )

665,030~ A ugust 4, 1896, GLEORGE M, SBAYDBOLT. Process of refining hydro-
curbon vils.

Claims the mpthod of purifving petroleum digtillate, which consists in treating
{t, after finel distillation, with nonfuming sulphurie aeid, and then removing
the impurities remaining after the acid treutment by bringing the distillate into
intimate contuet with o finely divided, substantislly novalkaline substunce
without intermediate treatment of thoe distilate with water or alkili.

GLORGE M.

BeE.OM—A ugust 4, 1806.
tewm diztillutes,
Clais the method of purifving petrolagm distillate, which consists in treat-

inge the hurning oil distillate of petrolenm of less than 0,830 specific gravity, after

its final distiletion, with nenfuming salprie wid, and removing the inpurities
repuining after the acid treatnient by wpitating such distillnte with witer and
then agitating it with finely divided nonulkaline solid materinl, and thereby

{I{mrf.vuxg the sulphonie sults produced by reaction of the sulphuric acid with
A 0t

570 E—-December 8, 1500, TIERMAN FRASCH,
remoring sulphur com parvrds,

Clajms the process of treating o of the Lima cliss, for removal of the shunk,
by subjecting the skunk bearing oil duritg o distdilation thereof to o pulvernling
purifying materind of metadie oxide having a hasis of iron and copper in the inti-
i te upien resalting from o melting topether of thelr vompounds aned admixture
In the molten stute and consisting of r =1 and pidverized copper matty, the
purifving material being nsed in the body of oil in distjllntion o7 Lrougit inte
contuet with the vapors after they bwve bewn given off from said hody.

AYROLT., Process of refining petro-

Treatment of petralewm for

FACTURES.

fspuag-- 4 pril 18, 1897, MAT BCHILLER.
lpdrovarbon olls,
Cluims the proeess of removing sulphur compounda from hydroeny
which eonsists in mixing the erude ol with zixIw dust and mi‘ﬁlﬁ't'ff,;lf,-lfﬁ"‘, ?,“,"
wlialine hydrate for the produetion of hydrogen to combine with the i) ,1“3:
of suid sulphnr compounds, the ]n'npnrlhm of zine dust and alkaline h\‘Jxmn
Iebing i exeers of that required for the separation of hydrogen to combine wme
the snlphar compounds, und subjecting the same to the distilling 1,1,,.1“1'““']_ }

Method of refining and purifylig

353,770—June [, [&g7. JAMES R, WIHITING AND WILLIAM A. LAW

RENCE. Process of and apparatus jor deodorizing oils, R

Claims o process of deodorizing oll, consisting in first reducing the oil 1o
vapor, then puassing sald vapor through eharcoul, then through limewater uns
then condensing suid vapor, ’

An appuratus for deodorizing the lighter produets of coal or petroleun, eom-
prising o heating eyvlinder, in whieh the material under treatment is to 1,(~'v;,\',(\_
rized, a conininer for eharcoul having communicntion with said cylinder, g lime.
water eylinder communieating with the container, und a condenser enfnmuni—
cating with suid limewater eylinder.

340,690—July 13, 1897. GLORGE . MOORE. Process of refining petrolewm

Claims the process of purilying Lima and Canadian petroleum oils, and petro-
leums of that elpss, by Tremoving the nitregenous cornpounds und ﬁ'ncva of the
phenylie and naphthalene series by means of 0 porous ccmpound of sodie hydrate,
caleie hydrate, and sulphate of soda applied to vapor of the oil previous to the
removal of the sulphur. )

595.788—December 21, 1897. HENRY J. SMALL AND HOWARD BTILLMAN
Appuratus for manufacturing benzene. :

The ohject of this invention is to effect the utilization of the liguid Lenzol
which I8 obtained as o by-produet in the operaticn of the " Pintseh gas” plaht
Ly the manufacture thereirom of benzene in a simple and inexpensive manner;
and the inventor elgims— !

In an gpparatus for the manufacture of Lenzene, the combination of an agita.
tor, a compressed air supply pipe, s steam still, a condenser, and valved connee-
tins from the agitator to the still, from the agitator to a point of discharge
and from a source of compressed air to the apitator. '

506,48Y—~December #8, 1857. WILLIAM A. SMITH. Process of refining oil,

(laims in & proeess of refining refractory oilsthe following steps: Introducing
terpene into the oil or distillate to be refined, subjecting the mixture 1o heat
and removing terpene, whereby the oil or distillate is rendered amenahble to
turther treatment.

597,020 January 25, 1898,  ERIC A.8TARKE. Process of purifying and refining
California petroleum oils. -
Claimg the process of treating, purifying, and refining * California”” petroleum

oils, 80 49 to produce from them luminating oils, which process consists, essen-

tinlly, in first removing the less refractory sulstanees by treating said oils with

a sulvent or menstruum and then treating the resulting produet with sulpburie

anhydrid to remove the more refructory snbstances.

001,531~1March 29, 1898, OTTO P, AMEND., Process of desulphurizing refrac-
tory oils,

(laims the process of desulphurizing and treating petroleum oil or distillate
coutuining refractory sulphur compounds, as Lima or Canndian oil or distillate,
which consists in treating the oil or distillate with sulphuric acid having a
higher percentage of 112804 than is found in ordinary commercial 66° Bunmé
acid and cont aining 80y or anhydrous sulphurie acid; inrepeating the application
of such acid until a splitting up of the sulphur compounds i the oil or distilluie
iz effected; then removing the acid sludge and exposing the split up sulphur
compounds to the action of an agent or reagent having an aflinity for sulphur;
and in effecting the dehydration of the distillate,

604,280— May 17, 1898. HERMAN WOLF. Process of and apparatus for refining
crude petroleum, eic.

Cigims the process of refining petrolenm and analogous oiis, which conalsts in
injucting o stream of sulphuric acid between two streams (one of which is oil)
moving at differehit velocities; and,

A refining apparatus comprising a eylindrical easing provided with concentrie
iniet or fnjection nozzles and having a constricted portion above the nozzle
mounths and Lelow the upper extremity of the casing, said casing having its upper
portion provided with & lid and its lower portion provided with lateral inlets.

004,516— May 24, 1898, TOHN BRAGG. Process of deodorizing and purifying
petrolewmn 0il.

(laims the process of deodorizing and purifying petrolenm oil, which consists
in first dissolving in the oil & metallic compound soluble in the oil and whose
metallic constituent is combinable with the sulphur element of the oil, such, for
instance, n8 an oleateor colophonate, subsequently bregking up the compound
or emulsion thus formed by the addition thereto of a substance eapable of rescting
with the metallic element of the compound added, whereby the metallic constit-
uents of the mass are caused to separite from the oil, and finally removing from
the oil the separated impurities and preeipitates, without distillation.

607 OIv—~July 18, 1808, THEODORE F. COLIN. Process of desulphurizing
petroleum.

Claims the proeess of purifying Ohio and similar petroleum oils, which consists
in distiling the erude ol or” distillate with a peroxid, from which the oxygen
1(; 1il‘,l(l'.rm:ud in the presence of the hydrocurbons at the normal temperature of

istillation.

018,807—January 24, 1809, AUGUST WENDTLAND. Process of removing
green color from pardffin.

Claims & process for removing the green color from petroleum residues which
huve been treated with sulphurie acid, which consists in treating the same with
0 soup composed of fatty acid and an alkaline solution, alowing the soapy amy
olly matters to sepurate, treating the sily portion with harium ehlorid golution,
and filtering suell oily portion through boneblack which has been impregnated
with aleohol.

620,880— March 14, 1892, ARTHUR J. BOOTE AND TTENRY G. w, KITT-
REDGE. Processof treating hydrocarbon oils for removing sulphur com pounds.
Cladms in the treatment of ofls for the removal of sulphur componuds con-

tained therein, the method of first tregting the oil with an alkaline solutinn of

un oxid of lead, and then further treating it with a hypochlorite of enleinm, and
then removing the preeipitate,
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gee,799—A pril 11, 1809, HERMAN FRABCH. Process of and apparatus for
purifying petrolewm.

Clgims a8 an improvement in the art of purifying petroleums of the Canadian
or Lima class, for the removal of the offensive sulphur compound contained
therein, passing the vapors of distillation through a colurmn or vessel containing
metallie puritying maderial in @lvxded particles, sueh vesse heing revolved or
agitated congtantly or 1ntermltter}t1y during the passage of the vupor there-
through for the purpose of removing from their surfaces, hy the ahrasion on
each ather of the particles of the purificator, the metallic sulphide which is formed
thereon; and, . ) .

The combination with a _peLroIeum stl}l and a condenser of an agitatory or
rotatory vessel for containing and eleansing a purifieator intérposed in the path
of the vapors between the sald still and condenser, and meuns for heating sald
vesstl,
628,086—April 11, 1899. FREIDRICH BERG. Process of refining petroleum.

Claims the petrolenm refining process comprising, first, & treatment of the
crude oil with an alkall ut & comparatively high temperature, maintaining this
mixture at satd temperatura for several hours and stirring or ngitating vhe mix-
ture at intervals during this time; then removing or separating the alkali and
foreign matier that has been Pruclpltuted_ or settled during snid alkali reatment
and permitting the alkali still contained in the oil to stand for several days at &
moderate temperature and continue its work of destroying sulphurous com-
ounds and impurities still remaining in the oil; then disiilling the oil, and,
finplly, treating the distillate .wmh sulphuric acid for the purpose of removing
the water contalned in the distillate. i

640,018—January 9, 1900. ADOLPH XAYSER., Method of refining petrolenm
and petrolewm derivatices.

Claims in the method of refining ill smelling or sulphur kearing potroleum, or
peiroleum derivatives, the stap which consisis in distilling the same by the
application of heat to the still, mixing carbou with the oil vapor, and heating
thee-mixture of oil vapor and carbon monoxid to the temperature necessary for
causing the earbon monoxid to react upon the objectionable compounds in the
oit vapor.

649,041— May 8, 1900. HERMAN FRABCIL Art of purifying petroleum and
products therefrom.

Claims the process of making from Lima or Canndian petrolenms, which con-
trin the sulphur compounds termed * skunk,” fair smelling reduced oil produets
for lubricaiing purposes, consisting in reducing the skunk bearing erude petro-
lenm to & gravity of about 20° Baumé by evaporating the burning oil and other
lighter portions at such temperatures and under such other conditions as to avoid
the liberation of microscopic particles of earbon or other decomposition which
would oxelude the said residual product from the reduced oil elass, and in sub-
jeeting the undistilled heavier portions of said skunk bearing petroleum in their
naturil state to oxidants which are without effect upon the hydrocarbons where-
in the skunk is dissolved, so as to convert the skunk therein into inodorous
oxidized compounds while preserving the lubricating quality of the said undis-
tilled heavier portions of the crude petrojeum, the addition of oxidant being
before or after the evaporation of the said lighter portions,

649,048~ Muy 8, 1800. HERMAN FRASCH. Art of purifying petroleum.

Cleims the process of deodorizing oil of the Canadian or Lima class by the
prolonged subjection of the skunlk hearing oil to the action of an oxidating agent
or agents in a closed vessel wt a temperature above the distilling point of the
suid 0l under atmospherie pressure and under a pressure of vapor in said vessel
ahbove the vapor tension of the oil at said temperature, so that the oil is retained
in tha liguid state during such subjeating, vaporization thereof being prevented
by the excess of said pressure over the vapor wension of the sald liquid oil.

653,500—August 7, 1900. TIHOMAS MACALPINE. Process of refining mineral
ails.
(laims the process of refining petrolenm and mineral oils, which consists in
subjecting them to the action of a compound of acetylene and manganese.

658,857—October 2, 1900, THOMSON McGOWAN. Process of desulphurizing
petroleum oil.

Claims the process of desulphurizing erude Lima or like sulphurized petroleum
oll, which consigts in distilling & mixture of sulphurie acid wivh said sulphurized
oil which has not been previously treated so as to change the chemical charucter
of the sulphur compounds therein.

€ﬁ6,446——m?uary 22,1904, JOIIN W.WARREN. Clarifying sulphurous hydro-
carbon oils.

Claims the method of clarifying sulphurous hydrocarbon oils, which consists
in mixing with the oil disintegrated Wyoming rock clay, allowing the same to
settle, and fiually pouring off the oil. .

088,35)—September 24, 1901. FRLIX C. THIELE, Process of refining crude
mineral oils and their distillates.

Claims the process of refining erude mineral oils of the Lima type consisting
In the addition of nitric neid thercto until sulphurous gases cease to he evolved,
the conversion of the nitro and nitroso compounds into hasie compounds hy the
addition of a nascent hydrogen producing substance until in a tested portion
nitrous gases cease to be évolved in the presence of sulphurie acid, and the removal
of the newly formed products by a subsequent acid treatment.

485,007— November 4, 1901, THEODORTE T, COLIN. Process of desulphurizing
petroleum oils.

Claims the process of desulphurizing petroleum of the Ohio class, which con-
sists in mixing with the distillate concentrated sulphurie acid and some form of
4 metal, in & dry condition, which has a strong aflinity for sulphur, and of which
the sttiphide is insoluble in the acid, so that the distillate will he subjected to the
slmultaneons action of the acid and said agent.

636,603— November 12, 1901, THOMAS MACALPINE. Process of preparing an
acelylene preparation of manganese.
This nvention consists in an improved process for preparing a special man-
%ﬂulcs‘el compound which can be advantageously used in the purification of min-
Til oils; and,
. Claims the process of preparing a manganese compound which consists in sub-
Jeeting a solution or em];’llsg)n of compounds of the alkalies or alkaline earths to
the actlon of acetylene gas and adding to the resulting produet a solution con-
taining manganese.

804,022~ Murch 4, 1902, JESSE A, DUBDBS. Distilling oil.

Clums a8 an improvement in the art of distling oil, the method which con-
Bists in effeeting vaporization of the oil by the combined actlon of heat and air
torced throngh the oil, und in suhjecting the vapor to a temperature higher than
the vaporizing temperature of the oil.

70::..;:?5-July 22,1902. JOHN W.WARREN. Process of purifying hydrocarbon
s,

Claims the method of clarifying hydroearhon oils, which ennsists in trealing
the same with o solution of sugar of lend; absorbing the water and any foreign
substances resulting from such latter operation by an addition of elny of Wyo-
ming rock clay constitution, drawing uﬁ‘me distillate; treating it with snlphurie
acid, neutralizing the sume by an addition of said elay; drawing off the distillate;
trenting it with eaustic potash; allowing it to stund; re-treating the distillite
with suid elay, and, finally, when clear, drawing off the distillate,

713,475~ November 11, 1802, JOUN CARWILE MIMS. Process of refining
asphaltic mineral oils.

Cluims the proeess of removing asphaltum from mineral vils containing a high
pereentage of asphaltum which eonsists in adding to the ol 2 mixture of shout
0 parts, by weight, of potassiou bichromate to 93 parts of sulphuric ueid in guan-
tity eqid to 110 10 per eent of the oil, allowing the asphalinm and associated
impurities to settle, and then washirg the ol with an aquesus solution eontain-
ing ghout 5 per cent of sodium hydroxideand 5 pereent of sodium carbongte and
then separating the purificd o1l from the sedimentury matter.

716,132—December 16, 1502, JOHUN STEWART STEWART-WALLACE AND
WILLIAM BLACKWELL COWELL. Meéthod of treating mineral oils or (he
distillutes or residuals thereaf.

Claims umethod of trexting mineral oils consisting in plucing them in a suitahle
vessel, supplying thereto caustie sody and permanganate of potash, heating and
agitating the muxture, eolleeting and condensing any desired light oils that may
he present m the mixture and driven off dunng such heating, allowing sujd mix-
ture to settle in order that the imparities may separate therefrom, supplying the
remaining mixture to the still and colleeting the distillstes,

723,268— March 2], 1903, TUHEODORE F. COLIN AND OTTO P, AMEND.
ll'rm s¢ of purifying and desulphurizing cride petrolewm and petrolewm dictil-
ntes.,

Clauims the process of desulphurizing petroleum and its distillates which con-
alsts in the exidation of the sulphur contained therein (without precipitution of
the sniphur) by meuns of a hypochlorite in alkaline solution in the presence of
ﬁé‘" axygen carrier or catalytic agent at ordinary or slightly clevated tempera-

ures,

733._!;37-J‘uly 7, 1003, CHARLES BOOTHROY GRAWAM. Process of refining
oil.

Claims the process of purifying oil, consisting in passing the same through a
compound of lime water, pyrogallic aeid, und caustie potash.

180470~ Angust 18, 1903, FRIEDRICH BERG. Procesy of deodorizing or puri-

Fuing petrolewm.

Claims an improvement in purifying or deodorizing petreleum, eomprising the
treatment of the oil with an alkall for several hours at a temperatire consider=
ably ahove 212° Fahrenheit in a elosed chamber having an air nutlet at the top,
and eondensing, within the upper end of said chamber next over the body of oil
undergoing treatment, approximately all of the condensable vapors arising from
the oil hody and alkall during the said treatment and repestedly couverting the
oil from a liquid to & vaporous or gaseous state and viee versa during the said
treatment within the said upper end of the suid ehamber.

736,480—A ugust 18, 1903. FRIEDRICH BERG. Apgparatus for deoderizing or
purifying petrolewm,

Claims the eombination, with a tank forining & vaporizing chamber having a
top, a Fipu extending upwardly from said top and communienting with the vapor
space forming upper portion of the said chamber, and means for heating the said
chamber, of two manifolds arranged within opposite sides of the suid upper por«
tion of the said chamber and extending elreumferentially of the chamnber near the
aforesaid top, purallel pipe seetions extending and estublishing communieation
hetween the suid manifolds and arranged a short distance apurt laterally, means
for conducting water into one of the said manifolds centrally between the ends
of the respeetive manifold, meuns for conducting water from the other munifold
centrally between the ends of the last-mentioned manifold, and means for sup-
porting the said manifolds and the aforesaid pipe sections from the tank.

788 h56—Seplember & 1503, ARTHUR W. BURWELIL AND LAYTON 0.
SHERMAN. Process of desulphurizing crude petrolewm.
Claims the process of desnlphurizing erude petrolenm, which consists in distill-
ing the petro{mnn. and passing the oif vapors in contuct with oxides of iron and
an alkaline earth metal, both of said oxides helng entirely free from water,

44,130~ November 24, 1903, THHEODORE F. COLIN. IMracess of desulphurizing
sulphur-bearing petrolewm.
Claims the process of desulphurizing petroleum and its distillates which enn-
sists in treating them with an agueous solution of irou sulphate, sodium chloride,
and copper sulphate.

747,347 —December 22, 1503, QTTO I, AMEND. Process of desulphurizing oile
or distillates.

Claims the process of desulphurizing ol or distillate which consists 1n climi-
nating the sulphureted hydrogen contamed therein; in noutralizing futty and
organic acids contained therein by subjecting them to the aetion of an alkali und
then drawing off of removing the exeess or suttled alkaliy in exposing the sulphar
and sulphur compounds in the oil or dist}llutu to the action of o soluble salt of
copper in the presence of an alkuli, but with the copper solution in exeess of the
alkali, thereby producing u hydrated copper in a neutral saline solution: in remov-
ing the exeess of copper, the copper hydrosulphides, and residuam, und exposing
the remaining copper and copper suiphides to the aetion of sulphurie acid, and
in removing the acid and sludge.

247,318—December 22, 1903, QTTO . AMEND. Process of desulphurizing oils
or distillates.

Claims the process of desulphurizing oil or distillate which consists in climi-
nating sulphureted hydragen therefrom by washing, hlowing with steam or air
or by hoth steam and airyin removing fatiy and organic acids eontained therein
hy subjeeting them to the action of an atkali, in renving the alkali after agita-
tion; in agitating the ol or distiilate with o sohilie salt of copper in the presence
of i seluble earbonate; in removing the execess of copper salts und copper hydro-
sulphides thus formed and subjeeting the ofl or distillute to the aetion of sul-
phuric acid, then removing the acld shadge.

T60,681—September 6, 1904, ALBERT C. CALKINS. DPracess of treating oils.
Claims the proeess or method of treating oil or other Mnids whieh consists in
confining the oil within a closed treating recepticele or tank, suljeeting the oil to
the action of sulphuric acid Lo precipitate tarry matters within the ol, with-
drawing the sulphurous acid gas genersted within the tank, und retnurning the
same to and through the contents of the tank to bleach and agitate the oil
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183 M0— February 28, 1905,
turing pitch.

Clatms the proeess for obtaining piteh from tar oils and similar materiads which
eonsists in heuting the surne with o snitable guantity of sulphurie aeid to a tem-
perature of ahout 186° centigrade at least, until the sulphuric acid is ¢ eeompnsed
and a suflicient quantity of the volatile hodieshas been distilled off toleave a pitch
of the desired consisteney.

Y9303 —~June 20, 1905. HENRY SPENCER BLACKMORE. Process of sep-
rating sulphur from the sulphur contuining constituents of petrolea und nwiing
hydrogen carbid.

Claims the process of yemoving sulphur from petrolenm eontaining the same,
which consists in exposing sulphur containing petrideum to tho action of an
alkali earth metal curbid.

GEOTG VON WIRKNER, Process of manufoc-

SUBCLASS 27.—INJECTING GASES.

10,055—September 87, 1553, WILLIAM BROWN. Improvement in preparing
parafiine oil.
Claims the use of superheated steam in s special munner in the distilation of
cond and other bituminous substances,

23 573—September 27, 1857, GEORGE M. MOWHRAY,
esses of distitling oils from coal,

Claims in the manufacture of conl oil and other pyrogenous oils by expasing
the coal or other materials to the produets of eombustion generated in a separate
furnoce, igniting said products of combnstion, previous to udmitting the same
into the distilling kiln, by adimixture of o suflicient proportion of air to burn the
oxide of carbon into carbouie acid.

e may

oy aT—April 10, 180, LUTHER ATWOOD. Improvement in the distillation of
hydrocarbon vils.
Cluims the use of stenm in preparing o hot still for the safe admission of &
charge of oik.

£8,448-— My 20, 1800, LUTHER ATWOOD. Improvement in the manufucture
of wils obtained jrom coal,

Claims the production of thin eils suitable to he munufactured into iMimi-
nating olls from the heavier parts of the erads and fixed oils und other substances
within mentioned by treuting them in manuer substantially as hereinbefore
deseribod during one or severdl eontingons distillutions.

s b0T—Anguat 18, 1663, B LLOYD WIEGAND. Improvement wn distilling oils
and paratine from peat and other substances,

Claims the use of the products of the decompositlon of steam by means of
ineandescent earbon in the scparation of bydroearbon ofls and paraffine {rom
peat or voul or other bitnminens substances, whether used by themselves or
in comhination with superheated steam.

4078 Septemher §, 1805, LEVI B FALES.
petroleu.

Clhiims the distilintion of eruds petrolein or other oils by heat applied above
the surfave through the medinm of o eurrent or currents of air circulating through
the upper part of the still,

80,035 Novemher 14, 1805r reissue 8.9%5—August 18, 1878, Dirvision B.
JOJOHNETON.  Dmprovementin processes for evaporating lguids,
Cluims the provess of obtaining a useful produet from air, steamn, and the vapor

of hydrocurbon ligquids, namely, by uniting them in o highly heated condition.

51848 —Janwary 8, 1866. ORAZIO LUGO. Improvement in distilling petroleum
awd other substances.
This invention eonsists of an improvement in distillation by foreing into or

throngh a still or stills o current of air or sther sultable gaseous substance.

§0.853-~July 17, 1866. JAMES ADAIR AND H, W. C. TWEDDLE,
ment in evaporating and digtilling liquids.
Claims the mode of distilling or evaporating potroleum or other liquids by
pussing through or over the liguid to be distilled or evaporated heated earbonic
oxide or carbonice weid,

58,113—September 18, 1866. ORAZIO LUGO. Improvement in apparatus for dis-
tilting petroleum, ete. :

Claims the admission of air or gas into the gogse neck or exit plpe of o still,

60,076-— November 27, 1866, H. L. SMITH. Improvement in treating oils, ele.

Claims the prorcss of treating erode petroloum, or its distillate, in a closed
retort, by the introduction of steam.

60,8%6--December 11, 1866, ORAZIO LUGO AND T, 0. L. SCHRADER. Im-~
proved provess of distiling petroloum oils and other substances.
Claims the admission of air or gas into a still at o temperatnre equal to or
greater than that o1 the oil or substanes undergoing the distilling process.

86,585~ Febraary 8, 15600, CHARLES H, HALL. Improvement in distilling
hydrocarhan vils.
Claims distilling hydroearbon oils and other distillabla liquids by steam, under
pressure.

87,486-—March 8, 1880, SAMUEL GIBBONS. Inprovement in the manufacture
of lubricating oils from petrolenm,
Claimas the preparing of petroleum or hydrocarhon oils_for Jubrieating pur-
osed, by reducing the gravity of tho same by the dizect action of steam or super~
eaved steam upon the crade potrelenmn while fn a still, tank, or retort.

87,638 — Murch 9, 1805, SAMUETL GIBBONS, Improved process of preparing
retrolenm o be used in lubricating wool.

Cluims an oil, or grease, made of petroleam, for the purpose of greasing wool.

99,975~ February 15, 187, HERBERT W, C. TWEDDLE. Improvement in
the munufocture of parafiine and parafine ofls,

Claims the prosess of produzing puraifine by an exhaustive distillation of the
heavy oil at g comparatively Jow tempe by the use of steam in & vacownm
still, with or without & fire ioat, 8o as to driveover the paraffine vapors unde-
compaosed.

0087 — March 15, 1870, JOSEPH B, EDWARDS,
distilling hydrocarbons,

Cluims the use of steamn in the distillition of liquid hvdrocarbons, in stills
heated by external fire, when the steaw 8 introdueed into tho still in snch g
manner that the lowest strutum of liquid therein will be continually removed
frowm contact with the bottom of the still hy the action of the stealn, and its
place supplied with fresh Hguid from above.

Imgprovement in proc-

Improved process of distilling

JAMES

Improre-

=

Improvement in stills for

MANUFACTURES.

120,349--Qctober 24, 1871,
refining hydrocarbon oils.
Claims the introduction of earhonie acid gas or other noninflammablo gy

into tunks or vessels containing petrolsum, for the purpose of preventing b

formation of explosive mixtures of hydrowwrbon vapor and oxygen.

HERBERT W. C. TWEDDLE. Fmprovement

143707~ Decembier 16, 1873, ABA W. WILKINSON. Improvement in distling
gietrolenm.

(laims the process of distilling petroleum, by injecting into and throngh the
liguid mass contained in the still o gas or vapor which will not produes come
hustion, and will not enter into a deleterious combination with t{m produet of
distillution.

159,857— February 16, 1875. VICTOR Q. BLOEDE. Improvement in treating
otls.

Claims the process jor reduring, distilling, ot concentrating ernde oils consigt-
ing of heating the oil from 2127 to 500° Fahrenheit tempoerature, thoroughly
agitating the same at such temporature, and injecting air or dry steam over the
surfaee of the oil.

188,401—0ctober 17, 1876, DANIEL M. LAMB. Improvement in processes Jor
refining pelvoleum and other oils.

Claims in the art of treating oils by the agency of gas generated by the admix-
ture of sodimm chloride and sulphurie acid, the first step toward bloaching and
deodorizing, which consists in generating the gas beneath the oil, und whila the
sume is at rest, thus permitting the gas to permeate the oil and et upon the
entire body.

104,275—4ugust 14, 1877. REUBEN D. TURNER. Improvement {n processes
and apparatus for cleaning and purifying oil, grease, etc.

Claims the process for refining, purifying, and deodorizing oil, greass, or fatty
matter hy mingling the same with water, and violently agitating the liquid mass
in a close vessel, & current or currents of air being forced into und through the
liquids at the same time, and heat being applied during the first part of the opera-~
tion.

219],{11.5—3[(1707; 4,1879, HTIRAM B. EVEREST, Improvementin the distillation
of ols.

Claims the mode of preventing the scorching or burning of residual heavy oils
in stilis, which consists in injecting steam into the still after the distilling opera-
tion hus been discontinoed, and after the fires have been drawn, thereby cooling
and ngitating the residual oil by the steam simultancously with the cooling of
the surface of the still

282,408—December 9, 1879, EDWARD C. KATTEL. Improvement in refining
petroleum oils. :

Claims the process of deodorizing an oleaginous substance, which consists in
subjacting it fo the action of superheated steam and atmospherie air introduced
below the suriace of the mass, the oleaginous sabstance being maintained at a
temperature between 212° Fabrenheit and its point of vaporizing to prevent
condensation of steam.

240,086— May 8, 1881. WILLIAM G. WARDEN. Agpparatus for and process of
cooling and refining oil.
Claims the process of cooling and refining ofl, which consists in agitating it

with u Dlast of pir, which air has been proviously cooled and dried by being

{)ussnd snecessively, first, in contact with a cooled surface; sceond, through a

hath of sulphuric acid; and, third, in contact with a cooled surface.

265, 462—October 8, 1882. CHARLES J. TAGLIABUE. Apparatus for and
process of distilling petroleum.

Claims the process of distilling petroleam, which consists, first, in heating the
ofl, then breaking up tho same Dy successive operations of a steam atomizer,
and of a job or jets of hydrogen gas or hot air, mingling it with vapor which has
not been subamitted to the process of atomization, and condensing the mixed
vapors,

806.:2165—0&01)57 21,1885, MARVINJ.SEYMOUR.
Qb

Claims the method of precipitating water and other impurities in petroleum
oil consisting, essontially, in heating natural gas by connecting one or maore
gas jets or burners with the gas supply pipe and arranging said burners in close
proximity to said supply lpipe, whereby the gas is heated, and then discharging
the heated gas into the cold oil.

811,543~ February 3, 1885, EBENEZER W. STRAIN. Process of refining, re-
ducing, and, separating hydrocarbon oils.

Claims the methed of refining, reducing, and separating oil by a continuous
process, consisting, first, in subjecting it to the action of heat under pressure
and while in a state of transit, whereby it is raised to such a suflicient degres
of temperature s to cnuse the separation of the volatile gases from the heavier
oils on removal of the pressure; second, in spraying the heated oil in an expan-
sion chamber, and, third, in trapping the oil which is condensed in the expan-
sion chamber; and conveying the uncondensed vapors through surface condensers,
where the vapors of different degrees of gravity are, at the points of condensa-
tion, trapped, and thereby separated.

839,545—~April 6, 1886. JAMES B. GRANT. Process of refining petroleum.

Claims the process of refining petroleum and analogous oils, which consists
in introdueing the oil and steam together in an atomized condition into & hrated
chamber, and removing by means of 8 vacuum pump substantially the whole
of the mixed vapor of oil and steam, without sensible condensation in the refort,
into a condensing chamber.

872,678— November 8, 1887, THURBTON GORDON HALL. Process of refin-
ing hydrocarbon. oil.

. Claims the process of manufacturing hydrocarbon ofl, which consists in sub-
jecting the mingled vapors of a hydrocarbon oil and steam to largs convertin

surfaces of granite or equivalent material heated to a temperature above 420

Fahrenheit by passing said vapors through and in contact with the converting
material, and in subsequently condensing the same.

879,000— March 6, 1888. ROBERT J. WILSON. Process of refining oil,

Claims the process of refining crude oil and utilizing the waste products, which
consists in subjecting said oil to the action of intensely heaféd air admitted
directly to the bady of the ou, thereby volatilizing the latter, then separating the
greater portion of the volatilized oilfrom tha air, and finally conducting o the
air and uneondensed gases to be utilized for heating or illuminating purposes.

Method of heating petraleum




DIGEST OF PATENTS RELATING TO PETROLEUM REFINING. 613

CJanwary 21, 1890. JAMES DEWAR AND BOVERTON REDWO
l&iijccsg%f dz‘sti‘l!,i'ﬁg mineral ils and like products. REDWOOD.
(Claims the method of distilling mineral oils and like products, which consists
in hoth vaporizing them and condensing the generated vapor under a reguluted
pressure of air or gas.

495:108— August 26, 1890, ROBERT ALEXANDER. Process of refining crude
asphalium. .
Claims the process of refining crude asphaltum and obtaining an improved
produet therefrom, which consists in desiceating the ernde asphaltum gt a low
temporature, recovering the condensable oils given off during desicention, and

aihsequently returning said oils to the desiceated material.

b os—January 6,1891. ALLAN MABON. Process of distilling otl.

Ciaims the process of continuous fractional distillation of petroleum and other
analogous olls in repeated steps of continuous succession and incressed heat in
which the proviously unvaporized oil is successively treated, which consists of
introducing the oil and steam fogether and causing the instantaneous junction
of the satne collectively in an atomized condition inthe soveral heated chambers
succassively, instantancously separating in the severnl chambers the portions
yeporable by the yespective temperatures, accelerating the movement of both
the vaporized and unvaporized oil along the retort chambers to their respectiva
exit passages by the impuise of the steam jets, ex%)qsmg the vaporized portions
all allke to the same conditions of time and heat in the respestive chambers,
similarly exposing ail the unvaporized portions therein, and likewise and instan-
taneously removing hoth the vaporized and unvaporized portions to the con-
densers and successive sections of the retort, respectively, so that all poriions of
each have like exposure to the heat and steam in the respective chambers.

152,578~ Mny 18, 1891, CHARLIES C. MENGEL, 8R. Process of refining
crude petrolenm. -

Claims the process of refining Lima petroleum, which consists in introducing
into the vapors arising from the still during the process of distillation natural
gas in & heated condition equal to the temperature of the oil vapors, passing the
Tnixture through pipes, hoxes, or other suitable conduits of suflicient lengths,
and superheated to prevent condensation, and allowlng the nocessary chemical
action to take place, and finally conducting them into the condensers,

152,764— Muy 19, 1801, FREDERICK SALATHE. Hydrocarbon product.

Claims a8 & new manufacture, the hydrocarbon product, member of the CypHys
seripg, the same being a solid material, with a specific gravity of aboub L.028,
tough and of o glossy et black color, flexible and somewhat plastic at ordinary
temperature, soluble in naphtha, turpentine, and other solvents hefore named,
cupable of withstanding a temperature of $00° Fahrenheit, resisting acids and
alkalios, oxcepting concentrated nitric and concentrated sulphurie acids, and
pmalgrmating with rubber. .

470,911-szth 15, 1892, JESSE A. DUBDBS. Desulphurizing oil,

Claims the process of desulphurizing crude Lima and other mineral oils con-
taining n lorge poreentage of sulphur, which consists in foreing through the same
before discilition o grag rich in hydrogen, whereby the sulphur in the oil will unite
with the hydrogen of the gas passing ofl in the form of Incondensable sulphureted
hydragen and preventing the formation of indestructible and deleterious earbon
sulphides.

471,083 Murch £9, 18228, TITOMAS DRAKE. Processof refining oils.
Claims the method of treating liguid minoral hydroearbon, such as petroleum,

which consists in first concentrating the oil, then forcing chlorine gas through
it until its specific gravity has increased to hetween 0.800° and 1.05°; and finally

correcting the acidity of the product.

186,406— November 15, 1892, JOHN B. HUSTON. Process of removing sul-

phurous compound from oils. .

Cleims tha process of removing sulphurous compounds from oll, consisting of,
first, vaporizing the oil; second, superheating the oil vapors conjointly with
steam, frea from the presence of oil or other liquid, to the temperature at which
the swphurous eompounds are decomposed from the remaining portion of the
oil vapars, so a8 to chemically unite with the hydrogen of the steam; third, sepa-
rating the resultant vapors. .

408,588~ May 80, 1898, CHARLES TOPPAN. Treating olls.

Claims mineral or vegelable oils combinod with the gases evolved from the
admixture of chloride of sodium, metallic zine, and sulphuric acid,

§10,672~December 12, 1893, EDWARD G. BROWN, OSWALD N. CAMMANN,
AN}) ?LIVE'R WILLCOX. Process of obtaining sweet residual petrolewm
products.

Claims the continuous process of obtaining a refined and sweetened residual
product of patrolaum, consisting in, first, subjecting petrolenm to distillation by
tho agency of hoat externally applled; next,-while still so heated enusing the pas-
sagathrough it of saturated steam, and, finally, while still heated causing the pas-
saga through it of air. ’

84,180~ August 7, 1894 FRANCIS X, BYERLEY. Manufacture of asphalt,
ele,, from petroleum.

Claims the process of making asphaltic products, by prolonged exposure of
petroleum tar to a pitch forming noncoking temperature in & still, with agitation
of said tar, and exposure of the same to air.

547,37199—-October 1, 1885. FRANCIS X. BYERLEY. Process of refining Lima
oil,

Claims the process of ohtaining purified distillates from Ohio or Lima oil, or, in
other words, from ol containing the impurities which are C!J&I‘ﬂCtG!‘iSth of the
petrolenm from the vielnity of Lima, ghio, and which resist removal by the
sulppunc acid and alkali, or so-called Penmsylvania treatment, the sald process
consisting in distilling such ofl at a. low tempernture with the aid of anexhaustion
of the vapors, and during such distillation subjecting the seid impuritics to the
action of air in voltne suficient to effect a substanbial conversion thereot, as
tndiented by the logs of the characteristic malodor of the aforesaid oil.

84341~Tuly 81, 1899, FREDERICK SALATHE. Hydrocarbon product.

Claims the new composition of matter set forth, consisting of a conjugated oxy
compound of bitumexP and oxygen, having a melting point lying between 200°
and 300° Fahrenheit, which, has a higher specific gravity and a higher melting
point and isless soluble in gmylic alcohol and petrolewm naphthasan d which, when
melteﬂ{ s more penetrating for saturating woody fiber than the hitumen from
Ehich t 18 formed and also than the corresponding sulphurized produet, when

tke condition and which under oxidation by concentrated nitric acid produces

tr0 products togother with an organic acid identifiad with styphnic acid.

57’;1_,30(2;.5!01'571 2371897, FRANK L. DYER. Process of distilling tolotfle
iquids.

. Cluims in the art of distilling volatile liguide, the improvement which conslsts
in madntaining the liquid to be distilled 4t 4 high voenam, in injecting expanded
and reheated steam into the liquid, wherehy uctive distillation is effected and

ifn nmléxtuining the vacuum by the removal of the vaporized distilluies as fast as
ormed.

664,818—December 25, 1900. TIIOMAS MACALTINE. Process of distilling
and refining oils.

Claims the process of trepting oils, which eonsists in heating said oilsin a closed
vessel, maintaining o partial vacoum in soid vessel, gnd introducing into said
vessel steam below 212° in temperature.
694,520—March 4, 1978, JEBSE A. DUBBS. Distilling oil,

. Claims as an improvement in the art of treating oils the method which consista
in fareing air through the oil while the lutter Is maintuined at o vaporizing tew-
perature and then sabjecting the distillate while heated to the action of air.

SUBCLASS 28,—RESIDUUM.
E‘4.!?f;'2—-August 2,185, HENRY YEMDERTON. Fmprovement in refining coal
oils.

Cluims recovering the snlphurie acid used from the residuuam resulting from the
process of the purifieation of eoal oils with sulphurie acid by treating the residuum
with water heated or cnused to boil by steam or otherwise,

S2706—July 2, 1861, JOSHUA MERRILL. Improvement in the manufacture
of hydrocarbon eils.

Claima the improvement In the process of purifying hydrocarbon oils by treate
Ing the first disthlate with acid residues.

87,918—March 17, 1603, ADOLYPH MILLOCHAU. Imgprovement in prepaving
« paint oil from the petroleum residunm.
Claims the process of manufacturing m) adapted to mixing with paints and
colors from the acid residuum in the refining of petroleum or coal oils,

38641—Moy 19, 1863. ADOLYH MILLOCHAU. Improved process of preparing
oil as a substitufe for linseced vil.
This invention consists in combining the process of further distillation of the
aint oil, either with or without the removul of the ador thereof, accompanied
by the provision for allowing the liquid to settle properly with the washing the
acid residuum and then treating it with alkali and permitting the product to
sebtle alter each of these operations.

41,085—January 5, 1864, ADOLPH MILLOCHAU. Jmprovement in ohlaining
uscful products from the tarry residunm of petroleum,
Claime producing an il grease from petroleumm or coal ol tarry residuem by
the process consisting in treating said residuwm first with benzine or light oil,
and’then with an geid, and in removing the acid by means of an alkali and water,

69,581~ November ¢, 1866, MICHAEL BARRETT. Improved process jor the
recavery and purification of sulphuric acid used in refining petroleum, etc.
Claims the recovery, pusifieation, and revivification of the sulphuric acid
spent and deteriorated tn the process of refining petrolenm, coal, and ghale oils
bi\)'tn)e:ul\s of oxygen gas in the nascent stote, by whatever means developed or
obtained.

96,097—0ctober 26, 1869, ALONZO FARRAR. Improved process of obiaining
wscful oil from the acid residuwm of pelroleum.
This consists in treating the residunm with caustic sode, lime, and water sue-
cessively.

100,876—March 15, 1870. ALONZ0O FARRAR. Fmproved process of treating
acit residunm from oil refinerics,
"This process involves a distillation of the lighter oils by heat, an incorporaticn
of chlorine or chloride of lime with the residuum, and a subsequent heating and
agitating of it until the desired eflect results.

106,915—August 80, 1870. GERVAIS CHEVRIER. Improvement in treating
acid tars yram coal.
Claims the treatment of acid tars and cils with chloride of sodium or ehloride
of wrnmonium, whereby the residuum from distillation of coal oils may be purificd
and the acids utilized. .

107,785—September 27, 1570. WILLIAM BPEARS. Improvement ¢n the manu-

Facture of haydrocarbon oils.

Clpims an iluminating oil manufactured by distilling & chemieal combination
formed of benzine and tar. . .
110,364—December 20, 1870. CHRISTOPHER HOULKER, Improvement in

purifying oils which have been wsed in lubricating machinery,

Claims the process for purifyimg or cleaning refuse petroleum lubricating oi)
that has been used for oiling ehafting or other machinery.

178,061—May S0, 1876, WALTER P. JENNEY. Jmprovement in oblaining a
resinons substance from purified sludge wil.
Claims the process for producing from sludgoe oil & substance or manufacture
possessing the praperties or qualitics by combining the oxygen of the air with the
sludge oil with the sid and assistance of a inoderate degres of hent.

178,154—May 90, 1876, WALTER P. JENNEY. Improvement in resinous sub
stances.

Claims the new maenufacture or substance derived from sludgo oil hy o process
of oxygenation, and possessing the substantial properties, among which are that
it ia & solid substance of greater or less consisteney or hardness, has a resinous
appearance, and is not acted upon by the specified alkalies.

189,408~ A pril 10, 1877, HERBERT W.C. TWEDDLE. Improvement in petro-
lewm products and methods of ablaining the same.
Claims the process for gbi#ining a new product from petroleum consisting in
lixiviating the orange celorcd resinous cily product obtained toward the close
of the distillation of tar residuum, and recovering the precipitate.

106,769—Muy 15, 1877. WALTER P. JENNEY. Improvement ¢n processes of
treating sludge and sludge oil.
Claims the process of manufacture for producing from shudge or sludge oil the
substance possessing the properties or qualities described, by oxidizing the
sludge oil by sulphurie acid.

H
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230,17 1-—July 20, 185). TENRY BOWERER. Process of and apparatus for treating
residunm from petrolewm refineries.

Claims the process of reeovering snlphvric acid, olly ingredients suitable for
redistifation, und solid carbon from thee stadpe aeid fesidinm of petroleaa e
fineries, which consists in subjecting the eonstituents of sladge aidd Lo the sncees
sive operations of washing, mochaniend separation, eopeentyation, and Jistila-
tion, and simpltaneonsly condensing the wuste vapors and diseburging the
produets of condegsation beneath the surfuee of ranning wiler.

488 28— December 27, 1802, HHANS A, FRASCH. Method or provess of treating
sludge.

Clubms the process of recovering and concentrating the snlphuric acid of slirdge,
which consists In leaching the slwdge with water, the tempraatore of winch s
ielow the wielting }mmt of heavy sludge and the volatilizing priat of lght sludge,
and then passing the watery prodoet from ene tunk through the shudge of o series
of tanks ju succession, the acenmulating solution being earried from tank to
tank until the desired eoncentration or density of acid is obtuined,

18,307 —January 25, 1805, AUGUST WENDTLANID. Process of remoring
green color from parafiine,

Cleimg g proeess for removing the green eolor from petralenm residues which
havi: been treated with sulphurie geld, which consists in tpating the sume with
@ soup) campeased of fatty acid and an alkaing solution, allowing the soipy and
olly matters to seprrate, Lreating the oily portion with arium chiloride solation,
and filteringe stuch oily portion theough boaehlck which hus beent impregnatoed
with alernhol.

0097 Januiery 8, 19046, HORACE W. ASH. Distillation and treatment of
crude bituminous malrrinl,
Claims the method of distilling and Inspissating eripde bitnminons naterial
eomprising the subjection of the sald materiad 1o 2 st 1o o distilling beat und
depositing in the distiling materisl an fmpalpable powder,

TS January 3, 1905, HWORACE W, ASH. Method of distilling crude hitu-
minous muterial.

Cluimy the tethod of distilling and treating erude bituminens muteriad eon-
sisting in subjeeting the materind in o stili to the wetion of exterior heat upon the
sl and ot the some tine introdueing into the still, under pressure, the products
of combustion which hiuve passed the extedor of the st

e
i

SUBCLASS 29.-WASHING AND FILTERING,

80,488 —September 16, 1w52 JOUN TAGLIABUE, Tmproved apparatus jor
testing the explaociveness of coal oils or petrolenm.
Claims the ciployment of holes in o water bath in eomnection with o mark
for adjusting the height of the oll in the ol ey used for testing the tlushing point.

8& 8mi—October 28, 1&i2. G TAGLYABUE. Improvements in gpparatus for
testing the flashing and fgnition puint of oils,
The cluinig eover w nunher of minor etails which serve to ineregso the facility
and aceuniey in muking the tests,

W 10~October 41864, WILLIAM PORTER DOWNER. Repning petrolcum
anid other pils.
Cluims the use of o rotary hermeticelly-closed vessel for mixing petroleum and
other ailg with acids.

44,7 September 5, 1565, ADOLPE MILLOCIHAU. Improved instrument for
testing pefrolenn.

Claims an oil receptaele eontaining o wick tabe ot burner to heat and inflame
the petroleuny or other oil in combination with o thermometer introduced into
such receptaclo.

Gkt f-May 1, 1850 WILLIAM H. BANGETER. Imprevement in apporatus
for refining petrolewm.

This invention consists in placisg o partition within the tank or vesse] for
halding the chensieals, which is so urranged as to separate it into two parts and
feave an opening near the botton, through which the ol s mude to fiow 1n its
passuge throngh the ehemical solution from one division to the ather, dunng
the process of refining or washing: also, b commatinn therewiah, of p perforated
plate or ity eguivalent, for the purpose of inereasing the distanee of the flow of
oif through the eheniean! scintion.

S7.ama-~dugast 21, paet. DL HL BURKET AND L O, GRAY. Improved appa-
rietus for greating petroleum.

‘The objeet of this invention is to produce lubriesting el from petraleun o
eritde wtate by muans of simple mecbuanical combinations to agitate the odl,
assisted by the introduction of steam or keated Hguid into the oil while it is being
agitited. By these tewns the gravity of the erude petrolenm iy reduced, which
pecomplishes the desired resulf.

€0,6%5—~December 18, 1856, HAMILTON L. 8MITH. Imprevement in refining

hydrocarbon. X

Clalns a charecal filter in combination with u receiver fan, heater, and coiled
pipe.

&1, i~ January 8, 1867, P. . VANDERWEYDE, M. . Tmprovement in Te-
fining petralewm and tubriceting oils.

Clnims the henting of the heavy petreleum in a steam coil, thus preparing it
for the filter, und i the wane tine saving aod condensing the vapors arising,
namely, gasoline, naphtha, and engine.

62,108 - March 14 18670 Wo I YPUNG Tmprovement in preparing petrolenm
jor tubiricating.

Claims the eleansing of ol by means of an undeelying body of heated water.
B30 - March 18, 1857 FLEURY HUOT AND JOHN ROGERS, Imgprore-

ment in refing prtrolenm, ot

Cludtes seprrntivgg the honebliek and bupridties from the oil by filtering the
sume through u centrifugal filter.
63051~ March 10, (507 reissuwe & 1if-—Cetober €, 1805, FLEURY UUOGT. fm-

provement in refining petrolenm.

Cluiws the provess set forth of purifying petrolemn and other liquids by mixing
with the sane bonebliek or other carbomeeonns wmaterind, and then sepnrating the
sald liguid from the carliomeenus substuness by a centrifugal flter. "

68,400~ Septenther 10, 1867, FORDYCE SYLVESTERL. Tmprovement in refin-
ing perroleum, ’
Claims refining and prrifying petroteons oil by passing v throngh bot water,

80,392 May 25, (809, LUCIEN M. RICE AND BIDNEY E. ADAMS. m-
proved apparatus for treating hydrocarbon oils,

This inventiom eonsists in acrating and refining the fliid operated upon by
projecting it upward in fine jets, and allowing it to fall in drops into o proper
receptaele, by eans of which the more volatile portion is sepurated, and passes
off into the atmosphere, und a higher “fire test” is glven to the eil und the -
chinery by which this is eifected.

104,598 ~June 28, 1870, PETER I VANDER WEYDE. Improred instrument
Jor testing oils.
Cluims the vaporizing of hydrocurbon oil or fluids in a transpurent eloged
chamber, havingitg only vent sealed By water, in sueh manner thyt the VAPOrs of
sueh fluids will be isolivted, und the temperatures of ' flashing point”” shown,

104,77 2—~November 20, 18570, WILLIAM M. SBLOANE,  Improvement in purify-
ing and refining oils. i
Claims the method of purifying ois by agitating with any deodorizing agent in

# close vessel, under the action and pressure of sleam., )

Il;),(.'ﬂﬂ»«.frmuary 3, 1871, RICHARD EATON. Improvement in refining priro-
eunn.

Chiims the grt of removing carthy purticles and other impurities from cryde
petroleunt oif by the washing action of water.

183,598 —December 3, 1872, EMILSCHALK, Improvement in treating petroleum,
Claims a continuous process of treuting and washing distitled petrolenm,

184,430—August 25, 4874, REUBEN D. TURNER. Improvement in apparatus
for refining petrolewm.

This invention consists in the combination of a perforated stenm coll with
steam and ol atemizers arrunged within a refining chamber, and ennnected with
an outside oil heating vessel or tube, whereby all the obnoxious odors and axplo-
sive or flashing’’ prineiples of the oil are absorhed and the oil generally im-
proved for ituminating and other purposes,

104,020 Mareh 21, 1876, CHARLES L. MOREUOUSE. Improvement in proc-
cases and apparatus for manufacturing illuminating oils.
Claims the proeess for refining hydraecarbon olls, consisting in treating them
with stenn, $o 48 to remove the lighter portions, washing with eaustic alkalies,
and tiltering with a warm filtar.

20705~ April 20, 1884. JONN B. HUSTON. Apparatus for improving the fire
test of petroleum and for bleaching other oils.

‘This apparatus consists of n eylinder or vessel having o
alive the other, the floors of which ure perforated, with the exception of the lows
est one, By the side of said vessel is placed o lurge air pipe having eommunien-
tinns with the upper part of the swd chambers.  Within said pipe a steam pips
and an oil pipe are placed, the steam pipe having connections with the lower purt
of said chambers, while the oil pipe lends up to and communicates with o low
chamber in the top of the aforesad chambered vessel,  The steam pipe warms the
nir in the air pipe and this warms the oil before they enter the said vessel. The
branches of the stepm pipe are provided with stopcocks. Outlet pipes are pro-
vided to eaeh ehamber, oppesite to the steamn and air pipes, for the eseape of the
vapors. 'This comprises the arrangement for treatment of petroleum piroducts.,
For the bleaching purpose a hox for containing the blexching matertal is placed
near the base of the suid air pipe, to which it s connected by o short pipe. On
oapposite side of suid box i placed an air hlower for the purpose of foreing the
fames or guses from the suid box into the aforesaid chamhored vessel,  From the
top of the said vessel a pipe leads baek to said blower. This is for returning the
sald bleaching gases to the blower and using them repeatodly.

248,611—June 8, 1884, LESLIE A. BAKER. Irocess of refining petroleum.

Claims 4 process of separating crude petroleum into its light and heavy constit-
uents, congisting i mixing with the erude petroleum a cold medinm, and thereby
redueing its tempernture, and then filtering the same,

series of chambers, ong

813,51 4— Murch 10, 1885. JAMES W. NORTON AN FRANKLIN H. ROUSE,
A pparatus for remoring parafiine from oil tanks.

Claime the method of removing paraffine, sedimentary, or B, 8. oil from the
hottom of oil tanks, consisting, first, in foreing steum, hot air, or hot water
thrangh pipes to the hottom of the tunk and beneath the oil in the same to liguefy
the sedimentary deposits, and finaly eatising the withdrawal of the liguefied soln-
tion up through the said pipes and out from the tunk to a suitabiv receptucle
without removing the oil.

359,337~ March 15, 1887. EDWARD D. KENDALL, Process of and apparaius
for refining hydrocarbon.

Claims the process of treating distillate with snlphurie acid, which consists in
foreing together Tegninted quantities of theaeld and the distillate, and eansing
them to pass together under pressure through o pipe or tube provided with sta-
tionary obstructions, whereby they are thortoughly mingled by the fores of the
liquid itself.

363,432 May 24, 1887. LEVI STEVENS. Proeess of distilling pefroleunm.

Claims the process of vaporizing petroleun by injeeting it into hot water heated
above 212° Fahrenheit under prossure in g closed vessel, and conducting the
vapors therefrom.

40«‘[1,:1.',2.(.~Apri1 8, 1889. TRANCIS M. I'. CAZIN. Apparatus for refining petros
.

Claims the combination, with an upright vessel having o water supply Ezipo and
an oil supply pipe leading to its lower part, of @ water overflow pipo leading from
a point botween the endd of the vessel, first downward and thenee upward to a
point near the top of 1he vesscl, thus formung o loep to permit the oil entering the
pipe with the witer to exeapn buck to the vessel by reason of its lighter specific
gravity, oil distributers arranged i the lower part of the vessel, wheraby the
entering oil is Anely divided or diffused prior to rising through the water, and an
oil averflow pipe ut shout the level of the wider overfiow.

L0504 —June 11, 1889, TITOMAS JEFFERSON NEWROME. Fluid separatar.

Clalms o fluid separator consisting of a vessel or tank provided with a horizon-
tal diaphragm forming an upper ad lower chawmber, a eentral tube eommuni-
eatayg at its upper end with the apper chamber, its lower end extended within the
lower chamber near the bottom therenf, a discharge pipe conneeted with the lower
chumber above the lower end of the central tube, a discharge pipe conneeted with
the iu\\'«'ré)m'tiun of the upper chuimber, and g funnel or tube adaptod to enter the
ll{ipt'r end of the central tube and projeeted therein to o point below the dis-
phragm.

S
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DIGEST OF PATENTS RELATING TO PETROLEUM REFINING.

618,728—~November 8, 1898. MARTIN SHIVELY. Method of and apparatus for
purifying crude oils.

Claims the method of purifylng crude pstroleum and other oils in bulk, consst-
ing of delivering jets of hot water tangoentlally upon the surface of the oil e .,tl-
tained in & tank or receptacle to cause the oil to rotate, then allowing the hot
water to pass down through the rotating bod{r of ol to simultaneously heut it
and tﬂb?%b ng}d precipitate the impurities partly separated by the rotary move~
ment of the oil.

675,888—April 80, 1901.
pelrolewmm.
Claima in an oil purifying system, the combination with a receiving tank
hesting coil connected nt one end to the lower portion of the tankgb hm?lfcﬁ
ipes, ong branch tapping the tank helow the normal water lavel, m:ldy another
gmnch above the normal sediment level, the onosite ond of the coll belng con-
nected with the top portion of the tank by a pipe having its opening within the
tank below the normal oil level.

681,170~August 20, 1801, CHARLES R, HUDSON. Clarifying apparatus.
Claims in an apparatus for clarifying oil, an oil tank, a heater, g ipe extended
from sald l;llea.ter ovtta_r the l?;g ta{(lik, a colux(rlm nt)zzlle conneft'mg with said pipe, a
spray nozzle connecting with sald pipe, and a pipe leading from the low i
o?th}:z tank to the heater. r rp & tho lower portion
741,517—October 18, 1903. THOMAS MACALPINE. Refining mineral oils.
Claims In the process of refining mineral oll, whether cruds oll or distillates
thereof, the step which consists in subjeetin smld oil for a considerable time to the

action of a solution composed of salt and carbonate of soda, said oil being keptina
state of subdlvision during said time. .

CLASS 73.—;MEASURING INSTRUMENTS.
SUBCLASS 50.—FLUIDS,

35,18}~ May 6, 1862. HORACE J, SMITH AND WOODRUFF JONES., Im-
provement in apparatus for testing coal oils and other mized liguids,

Claims determining the amount of volatile inflammabls matter in compound
liquids, by means of a thermometer and a flame, the thermometer belng applied
to the liq{)ﬂd while the heat is impartad to the Iatter, and the vapor generated by
the heat being directed to the flame.

38,481—May 5, 1863. GIUSEPPE TAGLIABUE. Improved instrument for
ascertaining the amount of water, ete,, in barrels of ofl, etc.

Claims a tube constructed of metal and glass with valves at top and hottom
acted on by ons rod, and opening and closing together, and a gradumted scale on
the glass sides of the tube.
66,10—Tuly 8, 1866. GEORGE E.SHAW. Improved carbon oil fire tester,

Claims the water bath with a double casing and a pipe for the purpose of obtain-
Ing heat from the bottom only,

¢1,678-January 89, 1367, GEORGE E, BHAW. Improved fire test torch.
Claims the torch or lamp ﬁ)ivoted, sugpended, or hinged to a clamp, or to a pieca
of a fire tester for carbon ofl, so that it can be made to oceupy either the vertical
position or the horizontal position represented or any other position between tha
same.
01.843—TJune 29, 186. HENRY M. HARTSHORN. Improved instrument for
testing the infl bility of il ting ofls.
Claims & tight vessel, filled with water or other fluid, with a cavity or depres-
slon, holding the oil, forming the top of the vessel, and,
The combination of the stem of the thermometer with the tube, for the purpose
of forming the handle.

127,259— Muy 28, 1872,
burning fluids,
Claims in combination with an instrument for testing oils or burning fluids a

transparent cylinder or its cquivalent for containing the fluid to be tested, and

in which the thermometer is submerged.

139,65,—June 10, 1873, JOHN B. BLAIR. Improvement in apparatus for test-
ing hydrocarbon oils.
Claims & testing apparatus, consisting of a bottle with closed tube and a bottle
with open tube in connection with & graduated support, &ll arranged, adapted,
and operating as set forth.

152,866—July 7, 1874 STEPHEN 8. MANN AND CHARLES B. MANN.
Improvement in devices for llustrating lamp explosions.

Claims & device for illustrating lamp explosions, consisting of a cup or holder
for attachment to the lamp bowl, and a detachable part that is held in the eup
by means of Irictional contact.

45254—wFa 1905—Pr 4—08—41

CAL M. AUKERMAN. Purifying system for crude

PETHUEL MILLSPAUGH, Improvement in festing

615

165 518—July 19, 1875, JOXIN PONTON. Improvement in qutomatic vapor tests

Jor kydrocarbons.

Cluims the method or process of determining the relative temperatures at which
hydrocarbons will vaporize, by conducting the vaporized hydrocarbon to the
flume of & lamp, by which they are exploded, and indicating the temperature at
the time of the explosion by & registering device,

197,197— November 18, 1877, FEARGUS B. SQUIRE, Improvement in appa-
ratus for testing the igniting temperature of hydrocarbon fluids.

Claims in_an apparatus for ascertaining the igniting temperature of hydro-
carbon fluid, the combination of a fluid holding reservoir, a vertically adjust-
able flame holding device, and & thermometer graduated from the upper part of
the bulb into equil spaces, independently of the thermometrical scale, to indicate
the depth of its immersion in the said fluid, and for the purpose of adjusting the
igniting flame to a required distance above the surface of the same.

£0}.235— May £8, 1878. STEPHEN 8, MANN. Improvement in devices for test-
wng dluminating fluids.
Claims in an oil testing apparatus, the combination, with an oil receiver, pro-
vided with 2 tube and a valve to be closed by pressure from within, of a projectile,
made of any suitable material admitting of slight compression.

218.0([?6«.71;13/ 23, 1870, GEORGE M. SAYBOLT. Improvement in eleciric oil
tesiers.

Claims In combination with the cup and reservoir of an ofl fire tester, an eloc-
trical apparatus so arrunged that an electrical S{mrk from the apparatus nghes
the vapor of the oil, whereby the fire test of the latter is determined.

221,421 November 11, 1879, THOMAS DE WITT PINCKNEY.
in kerasene ail testers.
Claims a thermometrieal device for ascertaining the flashing point of kerosens
oll, which consists of & transparent graduated tube, provided with a bulb, having
a cavity or recess in its upper part.

226,187;—:11911’1 6, 1830. FRANCIS B. PEASE. Apparatus for testing oil by elece
tricity.

Claims one or more electrical poles, having switches arranged on & movable
and adjustable bridge, in combination with anoil bath of an oil testing apparatus.

£4€.365~April 19,1881, ALEX BERNSTEIN. Apparatus for testing iliuminat-
ng flwids.

Claims in an apparatus for testing the inflammability of oils, the combination,
with an oil receptacle or vessel, provided with a fixed forch, a wiek pipe beneath
it, and & thermometer, of a hydrostatic tube, whereby the induced vapors are
ejected at an ascertained terperaturs and ignited by the fixed torch and the
ignition communicated to the wick.

245,658—August 9, 1881, GEORGE M. BAYBOLT. Apparatus for testing hydroe
carbon fluids.

Claims an apparatus for testing hydrocarbon fiuids or for finding their inflame
mable degree of temperature, consisting of a guitable bath, an oil vessel or cup,
and a cap or cover for mechanically compressing the generated vapor at s certain
point to'eject it to an igniting torch.

809,718—December 23, 1884, CHARLES B. HIGGINS.
tallow, ete.

Claims in an apparatus for testing tallow, the combination of the veasel hnvin[.]’:
doubls walls and a space between them filled with nonconducting material, and
provided with an inspection opening, and the double-walled cover, also filled
with noneconducting material, with the glass receptacle for the tallow, placed
inside the double~walled vessel.

481,795—July 8, 1800, FREELING W. ARVINE. Apparatus jor testing the
burning gualities of oil.
Claims the combination, In an instrument for festin
oil, of & lamp-poising support, & marking point carrie
movable card holder.

I'mprovement

A pparatus for testing

the burning quality of
by said support, and &

| 774.341—November 8, 1504, FRANK N. 8PELLER. Recording calorimeter for
gas. :

Claims in a device for measuring the heating value of gases, the combination
of a combustion chamber, gas and air inlets thereto, means for maintaining
constant pressure in said combustion chamber at all temporatures therein, and
means for measuring the temparature in said chamber.

788,250—A pril 25, 1905. FERNAND A, COURTOIS. Flagk tester,

Claims 4 flash tester comprising o support, a heater arranged underneath the
support, & flue on the support, a test cup removably placed in the flue and having
a trough around its upper portion, a burner tip for uxtending over the test cup,
and 4 thertnometer support,
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POWER EMPLOYED IN MANUFACTURES.

By Tuomas Commerrornp Marrix, Expert Special Agent.

The total horsepower reported at the census of 1905 | for factory industries and hand trades and neighbor-
showed an increase of more than 40 per cent over that | hood industries as well. It has not been practicable
reported in 1900. The number of establishments | to separate from these latter industries any power
reporting this power was less than 1 per cent greater | except that of custom gristmills, custom sawmills,
than the number in 1900. This small increase is not | and cotton ginneries. But as a comparatively small
wholly accounted for by the fact that the average | amount of poweris used in the other hand trades and
horsepower per establishment has increased, hut in | neighborhood industries, the inclusion has little effect
part by the impossibility of eliminating from the sta- | except upon the number of establishments reporting.
tistics for 1900 all the power reported by the hand A comparative summary by kind and amount of
trades and neighborhood industries. The census of | power, for the censuses from 1870 to 1905, with per-
1905 was one of factory industries only; that of 1900 was | centages is as follows:

Tapes 1L.—COMPARATIVE SUMMARY, WITH PER CENT OF INCREASE: 1870 TO 1905.

[For 1900 the number of establishments reporting power and the horsepower include the hand trades and neighberhood industries, except custom gristmills,
custom sawmills, and cotton ginning., Prior to 1900 the total number of establishments, the number reporting power, and the hersepower include all hand
trades and neighborhood industries.]

CENSUS, 4 PER CENT OF INCREASE.

| j i i ! :
| I | | 1900 | 1890 U isso | 1870
1005 | 1900 . 1880 [ 1880 | 18T to | to | %o | to.
'\ i © 1905 i 1900 1880 . 1880
| | : | i
o R S S — i e
Number of establishments. .. ... ..o 216, 262 207, 562 355,415 4 254, 842 | 272,145 |i 4.2 1416
Number of establishments reporting power 134, 544 133, 446 | 100,735 | 89,923 &) i 0.8 | 32.5
Total horsepower. ..o, 14,041,544 | 10,400,625 © 5,954, 655 i 3,410,837 | 2,346,142 1 40.7 | 4R
Average horsepower per astablishment, .. ...t 108. 8 8.0 ; a1 3.7 LU I A
Owned— ! ! !
* Engines— : |
Steam— . ! [ ‘
Number... 127,425 L 130,754 91,410 P40 fLR L
HOr8epOWeT . . ae e e \ 10,828,111 | 8,140,533 - 4,581,505 |
. Per cent of total horsepower. ................. | 73.0 8.2 H{IR U
Gas and gasollng— i
Number I 21,525 14,334 | (%)
Horsepower. .. 249,514 144,742 8,450
Par cent of 2.0 1.3 0.1
Water wheels i— { e
umber............. 20,906 23,104 30,008
Horsepower. .- ........ 1,647,060 1 1,454,220 1 1,255,208 l
Per cent of total hors . 4 14,0 211
Electric motors— ! ) N !
N0 3511 07:) IR R PSP 73,120 16,902 O] :
Horsepower........... 1,150,801 310, 661 15,568
Per cent of total ho .| 7.9 3‘9 0.
Other power, horsepowor. . o 02,154 49,0&: 4,784
Per cent of totdl horsep i . 6 ] 0.5 0.1
Rented, total...... ... ..o . 632, 20; 319, %: 8 88, ;u}
Ter cent of total horsepower. . 4.3 o & .8
Electrle horsopower. ...... . creeennae] 441,502 182, 562 @
Other kind, DOTBEDOWET . . vt i iniiaaaaescrenetaicaiaaanres : 191,313 136,613 88,571
1 Decrease. & A varage for all establishments enumerated, whether reporting or not reporting power.
2 Not reported. 1 Tnetndes 1,308 water motors with 5,934 horsepower for 1005,

The actual increase in the average horsepower per = showing the largest percentage of increase, with gas
establishment was largest between 1900 and 1905. The . and gasoline following, yields to steam in absolute
1870 average is not comparable with any other, as it | increase. As at the censuses of 1890 and 1900, steam-
is an average for all establishments whether reporting | power forms approximately three-fourths of t'hc's horse-
or not reporting power. IElectric horsepower, although | power of all kinds reported, although electricity and

1 Reference should be made to Tables 2, 12, 13, and 14 in Manufactures, Part I, 1905, for the detailed and comparative statistics
concerning motive power, by states and_territories, and by specified industries and groups of industries, and for industries showing
"50,000 horsepower, and ()ver,{y states and territories and to various tables and the text relating thereto in Chapter X of the same volume.
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620 MANUFACTURLS.

gas and gasoline are continually reducing the propor-
tion. Waterpower, while increasing absolutely, is
diminishing in comparison with other kinds of power.
When electric power is generated by the manufacturer
the horsepower of the motors is a duplication, and
allowance should be made for this fact in accepting
the statistics.

Tn Table 1 the statistics of power for 11,474 establish-
ments that were engaged in industries excluded from
the census of 1905 are included for the census of 1900.
These establishments used a total of 157,125 horse-
power. Exclusive of rented power the steam horse-
power reported in 1000, according to these revised
figures, was 8,026,022; the water horsepower,1,449,-
460; und the electric horsepower, 308,439 —the increase
in these particulars, as shown at the census for 1905,
being 34.9, 13.7, and 273.1 per cent, respectively.

~ Consideration must also be given to the power re-
ported by idle establishments. Table 2 compares the
kind and amount of power in such establishments for
the censuses of 1900 and 1905. In this table the
totals for 1900 have been reduced by the exclusion,
so far as possible, of the figures for establishments of
the character omitted from the census of 1905.

TasLe Bo—DPower in idle establishments: 1905 and 1900,

L1905 | 1900

Number of estaldishments. oo o i aa “ 2,330 3,149
Number of estublishments reporting power.. N 1,675 1,060
TOt] HOTROPOWERE . co 1ot e et et e s cmre e cveaeiraasaareanes | 844,671 208,774
Owned: - i
Engines.--
Stear—
Numher L2550
Horsepower © 316,572

CGas and gasolin

Number.. .. 84
Horsepowur 1,041
Watoer wheels — i
T . 309 24
B 10 T2 10 R L LLL TR Po17,0038 30,405
Water motors— i
NURIDRL L L e e ‘ 5 &3]

Horsepower. ...
Eleetric molors—

Number...

Horsepower
Other power, hd

1Rxclusive of the hand trades und neighborhood industries, omitted from the
censug of 1905,
2Not reported separately.

Combining the power reported by idle establish-
ments with that of active cstablishments shown in
Table 1 gives an aggregate of 14,986,215 available
horsepower for 1903, compared with 10,613,399 horse-
power for 1000, or an increase of 41.2 per cent.

The totals given in Table 2 are not included in any
tables of this report.

POWER IN SELECTED INDUSTRIES.

The power reported at the last four censuses for 11
selected industries and for all industries combined is
shown in Table 3, which also gives the percentage that
the different kinds of power form of the total employed
in each of the several industries. These industries are
not those reporting the largest amount of horsepower,
but were selected as being typical of the factory
method of manufacture.

Tt will be observed from Table 3 that the 11 selected
industries absorbed slightly more than one-half of the
total amount of horsepower reported for all industries
at the census of 1905, namely, 7,795,780 horsepower,
leaving 6,845,764 horsepower for the other industries
of the country. In power consumption the manufac-
ture of iron and steel is by far the most important of
American industries, requiring not less than 2,722,508
horsepower, which, it may be incidentally noted, was
very largely obtained from steam. All other sources
of energy resorted to in this field are practically negli-
gible, forming only 12.8 per cent of the total. These
conditions are paralleled in the lumber and timber
industry, which is next in importance as to power re-
quired, taking 1,504,693 horsepower, of which over 90
per cent is in steam.

The manufacture of paper and wood pulp is third in
importance, requiring 1,122,564 horsepower, closely
approached by cotton goods, employing 1,039,648
horsepower. The mnext largest branch of industry,

| when viewed with reference to power, is that which-

deals with flour and grist mill products, for which a
total was returned of 780,042 horsepower.

No other of the industries shown in Table 3 reached
anything like the same importance, although some of
them have made remarkable strides in the last twenty-
five years. Thus, for example, the total horsepower
required for worsted goods in 1880 was only 16,437.
At the census of 1905 it had become 130,620, an in-
crease of almost sevenfold. In like manner the power
required for hosiery and knit goods rose from 11,561
horsepower in 1880 to 83,814 horsepower at the census
of 1905, this being an increase of over sixfold. These
are industries in which the amount and value of
products have increased greatly; and a further analy-
sis establishing the relationship of the horsepower they
consume to the kind and quantity of their products
would be of interest as indicative of the greater refine-
ment and increasing variety of American manufactures.




POWER EMPLOYED IN MANUFA(TURES. 621
Tapie 3.—POWER, BY KIND, IN SELECTED INDUSTRIES, WITH PER CENT DISTRIBUTION OF TOTAL HORSE-
POWER: 1880 TO 1905.

{For 1400 the horsepower inclitdes the hand trades and neighborhood indostries, oxeept eusbom gristmills, enstom suwmills, and cotion ginuing.  Prior to 1900 the
horsepower includes wll hand trades and neighborhood industries.) :

1905 140
po e ! - . } e e
Steam. | Water. All other. ! ‘\1 Steam. | Witer, All other,
[— i ¢ | {
INDUSTRY. | B T \) e S -
Total | I i 1 ot | | |
horge- i colligrof 1L 1“{" i i Per f(‘ }:(?X‘tﬂl’:}l- ‘ | Per | l 1'”‘ Per
| power. | I)I(&:-,:i— fotul | Horse- ol | Horse- “{3{‘ ‘3 | power. | Horsc. !(‘(t;l{:;f l orse- | S8R O 310 pge. L;gz‘lﬁ[
T B i h¢ . horse- power. horse- power, horse- X topower, horse- power. h(’)rs“' power, horse- .
| power, ’puwcr. [ power. ;s . lpower.i power. power.
i i ! i
, . | A \ S
All industries. . ....... 14,041,544 ‘ 10,828,111 | 73.9 |1, 647,969 ‘ 103 12,165, 44 | 10, 409,65 i t 140 | 814,863
Agricultural implements. . .. 106, 624 75,018 | 70.4 6, 400 55 805 e TR
Boots und shoes.... 11 A e s07h | [ s Til o
Sotton goods?. ... ... 5 7,6 681 | 252,023 70,118 | RIL,347  531.6 55 | ALG 28
Flonr and grist milt prod>’| =~ ' 92| 70,118 | 811,347 L L |y HLG 23,860 !
[ LG SN 780,042 473,689 60.7 | 258,352 48,001 | 672,084 © 407,475 | j [ Gl 21,7R8 3.3
. . | : ‘ | ;
Hosiery and knit goods..... 83,814 &7, 460 68 6 13,532 [ P2 I A%,087 1 30, 60 bogga | 24 | 3, a7 52
HLoslory e (Bt T ) } 5 f 12,82 WOST G 8 | 14824 8,670 %2
naces, and steel works and . ; \ ‘ ; ( ‘ i
L‘xl'glllll)glg Iagigs{]mhei' i‘)ro(‘l‘- 2,722,508 2,872,904 87.2 5,475 ‘ 0.2 ‘l 344,039 \ 1.0570, H47 ‘:‘1,58’1‘(‘)05 ‘ [ | K644 0.5 &0,208 1 4.8
UCLS e naesrrmeemmneos 1,504,603 | 1,377,722 | aL6| 103,677 | 6.0 23904 1,985,002 1,226,001 | 87 MB.300 1 10.6 | 10,411 0.7
Paper und wood pulp...._ . L122,564 || 870,852 | 33,0 | TI7.088 | 640 33723 | 704,547 | 335, 8o | 454 BTG | 6 4o ‘] 0.6
) i \ \ ;
Silk and silk goods. ........ 78, 888 50, 362 7.5 6,074 8| 1555 61,905 | 5 050 nt g 66 | 0t g
Woolen gaods. . . - 1 163703 96,040 | 5001 oo08 | a4l % 02| 6 o GG SRS I S ) \ Ee
Worsted goods. . . . S 180,620 4 95,1111 7281 168341 12,91 18,675 | 1430 07,463 1 73R L 752 | 2.0 g72] 48
All other industries.........| 6,845,704 || 5,104,128 | 746 | 208,570 | £0 1588206 | 24| 462047 %{3,5«)0.239 s | ez oo I e
I i it j !
il
1890 ! 1880
i
‘ f \
l Steam. Water, I All other. 1 r: ! Steqm. ! Water.
INDUSTRY. ot [ e I - ; ’ l ] ¢
I :};’i‘é_ J Per ; i ber ! Per | goorg‘él‘ | Yer Per
power. || Horse- C‘;g&g Horse- cgﬁaﬁiw Horse- | €7Dt of ‘5 power, ‘] Horse- 0’%8%‘3{ Horse- tgg&?f
- POWET. e | power. | morse- | POWOL: I power. | ON | power. | O
power, A 5’ p()\\'t‘r. ‘ power. ( B 1 Power.
i — i (- ’ ! e S
Allindustries............o....l 8,054, 450 ‘ 4, 662, 020 TR3 E 21,2 } 20,283 0.5 !’% 3,410,837 ‘ 2,183, 458 14, 1 \ 1,225,579 1 8.9
Agricultural implements. ... ... ..., 50, 395 40,673 80.7 19.2 ‘ 55 i 44,731 l 42,0806 LT 12,645 | 283
Boots and shoea ... .. .. 30, 686 27,585 o9 6.1 | w7 it 11,574 | 11,164 96, 5 4190 | a8
Cotton BOOAS. . v, .. 404, 881 266, 500 A7.1 42.8 | 30 ;r 275, 504 126, 750 46,0 148,754 4 o4, (r
Flour and grist mill products.......... 752, 365 34,587 48.7 1 5L0 | 1, 004 : 771,201 0L,24 0 8011 460,987 0. 9
| | |
Hosiery and knit goods................. 34,538 22,005 67 f .8 * 173 11,561 ¢ 6,060 é 520 | 5,492 | 47.5
Iron and steel (Dlast furnaces,and steel ! i | i | -
works and rolling mills).... 745,824 737,771 980 L1 ‘ 907,247 380,741 | 058§ 16,506 | 4.9
Lumber and timber produc 961, 316 759,078 78.9 ’ 2.0 8521, 028 543,242 1 o611 278,656 | 4.9
Paper and wood pulp......oovvineeanna. 297,724 03,659 3.4 i 203,806 1 685 { 123,012 36,301 0 208 ( 87,611 0.7
. ! \’ H “
Silk and SIK £00AS ..+ v v erreerennannn. 20, 638 o427 | k24| asee| 164 547 8,810 | Coss Lotz 17
‘Woolen goods. ... . 122,501 67,105 549 g 53,030 44. 0 \ 27t 106,507 | L8071 407 863,610 : 0.3
Worsted goods...... . 57,111 44,458 7.8 1 12,437 218 216 16,487 [ 6LT £, 302 | 3.3
All other industries..........ocooveeeeen 2,407,670 2,212,782 9.9 ‘1 170,657 } 7.1 ‘k 24,237 821,425 | 677,611 | RS 144,814 | 17. 5
! 1 i i

1 For 1800 steam and water power represent owned and rented power. At subsequent censuses rented power was not segregated us to stewm and water; the
totals therefore represent owned power only. -

2 Includes cotton small wares.

The relative increase in power employed in the se- | per cent of increase. This table shows also the kind-
lected industries just referred to is brought out more | of power used in each industry and its per cent of in-
clearly and fully in Table 4, which shows the power | crease at each period.
used in them from 1870 to 1905, with the amount and
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Tante 4.—POWER, BY KIND,

MAN

TO 14905

[For 1000 the horsepower includes the hand trudes and neighborhbood indastries, exeept custom

horsepower includes all hand trades and nelg

fACTURES.

IN SELECTED INDUSTRIES, WITH AMOUNT AND PER CENT OF INCREASE:

gristmills, cystom spwmills, und cotton ginuing.

hherhood industries.]

1870

Prior to 1906 the

i —
TOTAL HORSEFOWER. ‘ INCREASE.
| S — R e
; l ‘ | l : i
! i j 9 : 90 to 19 R0 to 189 ;
INDUSTRY. ‘{ [ | 1900 to 1905 1890 to 1900 p 1880 to 1890 ) 1870 to 1880
| : — : —
19058 \ 1900 ‘ 1490 i 1880 | 1870 Pe l | " ‘i Per | ,
‘ : | ! | Amount. | gent || Amount. il conp, | Amount. | (&8 1 Amount, c}u‘;{
! ; | | i i ent,
— | [ | e | e
l N i i .
Allindustries. ... 1 14,641, 544 | 10,400, 625 | 5,054,635 | 3,410,837 | 2,340,142 } ,2J1,91‘3 ~ 40.7 ] 4,454,970 | 74.8 ] 2,543,818 | 746 | 1,004,695 | 45.4
Agricultural imuple nmm......._; 106,628 | 77,180 | s0D | 4TEL | 26,0820 20,434 | 381 I 26,704 | 532 5,604 | 12.7 \ 18 649 | 7L
Boots und shoes. . Ul 62, 657 | o 623 40,686 | 11,574 3,055 11,064 ) 28.6 1) 10,087 | 3.0 1(J, 1121 165.1 8,519 | 2784
Cotton goods 2., ......., ‘ 1,040, 648 811,347 464, 881 | 275 M4 14(» (140 228,301 "’8_ 1 \; ..&4(3, 466 74.3 i 153,%7’{ 68,7 12‘) 464 1 BR. G
Flour and grist mill prodocts. .. .. 780,042 672, 04 52, a6h L 771,201 .ub, 6486 107,958 | 16.1 H 480,281 |830.7 || 818,830 | 32.4 194,51’) 3.7
%10!:[(‘1’):]41!1(1 }(EH ggtf)d% ) 53,814 88,087 34, 538 ‘ 11,561 G, 408 25,727 | 44.3 | 23,540 | 8.2 ¢ 22,877 | 108.8 5,068 | 77.9
ron and steel (blast furn, | : | , ‘ X
steel works and rolling mills)__.| 2,722,608 | 1,670,547 | 745,824 | 407,247 | 170,675 |1 1,051,061 | 63.0 12 424,723 | 124.0 || 348,577 | E7.7 226,572 | 182.8
Lumber and timher prodiets. l 1,504,608 | 1,343,002 | 061,316 §21,428 041, 665 { 121 691 1 8.8 421,686 43.91 139,388 | 17.0 180,263 | 28.1
Paper and wood pulpa....o... .. .‘ 1 122,564 764, 847 207,734 123,012 54,287 || 357,717 46.8 | 407,123 | 156.9 173,812 | 140.3 69,625 | 128,3
| i
Bitk and silk goods. .. ...l : 78,888 61, 395 29, fui§ 8,810 , 911 ‘; 17,403 | 28,5 l 31,757 1()7 1 20,828 239 4 . 6,890 | 3610
Woolen goods.. ... 164,703 139, 645 1.,2 01 | 106,507 l 5,101 ] 24,148 1 17.3 17,144 : 15,994 | 15.0 21,406 | 25.2
Worsted goods, , .. 130,620 497,384 7,111 | 16, 437 8,016 33,237 | 34.1 40,272 70 : 40,674 | 247.5 , 421 1 1061
All other industries........... 6,545,764 | 4,623,476 l'o 4[)‘ L7 i 521,425 1 626, 126 [’ 2,222,258 | 48,1 5{ 2,215, 8 92, O ji 1,586,251 103.1 1‘).5 299 J 312
’ e - ‘ —- ! L
! STEAM. INCREASE.
i S . S ___
| ' ‘ .
INIUSTRY. i l 1900 to 1905 1! 1890 to 1900 z 1880 to 1890 1870 to 1880
Eodoes 0 1000 1 1890 1850 1870 5 o P )
; Amount, c{:ﬁ{\ Amount. | clLer{ | Amount. cont, || Amount. c{‘l‘li
| | | ‘
| i i T ‘ Ena—. e
Allindustries. oo ool 10,828,141 8,140,533 i 4,662,020 | 2,185,458 | 1,215,711 || 2,687,578 | 33.0 l 3, 478, 504 ‘ 74.6 1} 2,476,571 | 113.3 969,747 | 70.8
Agric un.uml Iplenients. . ... ... 75,018 | 6L, 147 40,673 32,086 15,873 14,871 | 22.7 ( 20,474 | 50.3 r 8,587 | 26.8 16,213 | 102.1
Bootd and shoves.. . .. 404,228 34, 666 27,585 11,164 2,802 5,562 | 106.0 6,781 | 24,3 16,721 | 149.8 8,272 | 286,0
l
Cotton goods. . oo..o.ooo.e . 707,607 # 5at, i1l "hﬁk 509 126,750 44, 067 175,006 | 33.1 | 20(), 102 | 100.2 |1 138,759 | 109.5 79,783 | 160,9
Flour and grist mill products, ... 473,088 1 407,475 | 3066, 587 301,214 1438, 736 66,214 | 16,2 l 40,888 | 1.2 | 65,373 | 2L.7 132,478 | 78.5
| ; |
{{()ﬂvr'»lmtul }ml} R(ll;(l‘i ....... 57,460 1 34, (93 1 22,005 6, 0% 2,223 17,767 | 44.8 ‘l 17,688 | §0.4 15,086 | 2626 3,846 | 173.0
ron and steel (ast Tun |
steel works wnd roliing miils) 3,372, 9‘.]4 1,581,685 ! 747,771 380, 741 154, 001 791,200 | 500 || 843,924 | 114.4 { 357,030 | 93.8 224, 650 | 147.1
Lumber and timber produets. ., 1,u77, 74 1,2’2h 091 ! 749,078 543,242 314,884 151, G381 | 12,4 I 467,013 | 6LS ‘ 215,836 | 39.7 208,358 | 72.5
Paper and wood pulp.......... L] '{'(J 8"’ ( 255,854 ¢ | 93 650 36, 301 11,574 114,098 | 44.0 162,195 | 173.2 ‘ 57,358 | 158.0 24,727 | 213,06
Silk and silk goods... ... 4, 362 “ 45,959 i 24,427 7,248 1,122 10,408 | 22.6 l 21,682 | &8.1 ¢ 17,176 | 237.0 6,126 | 546.0
Woaolen goods. } ‘Jﬁ, 04() ¢ &2,933 67,185 52, 897 32,105 14,007 | 16,9 15,738 | 23.4 14,208 | 27.0 20,702 { 64.3
Worsted goods. ... ! a5, 111 | 733, 180 “ 44 468 10,135 3, 382 21,031 | 30.0 l 28,722 | 64.0 34,323 | 338.7 6,763 | 199.7
All other industries. B, 104,128 , 3,800,229 J 2,212, 7K 677,611 461,772 ,d()d 899 | 34.3 J , 587,447 | TLT7 || 1,535,171 | 220.6 215,830 | 46.7
! i I {
1 WATER i INCREASE.
N | —
i | | '\ | 5 | 18
INDUSTRY. | ( ‘\ ‘ 1900 to 1905 ‘ 1896 to 1900 1880 to 1890 1870 to 1880
. 1 |
! 1905 | 1900 | IK90 1880 1876 || | .
i i ar | 3 >
] ‘ : | Amount. c&x{ | Amount. (,Im‘;{ Amount. c{:ﬁ% Amount. eﬁ;{
| i : | ! t.
— — i | — . | N
| | |
All Industries. . ....ooons l 1,647,969 | 1, 4d4,229 { 1,263,343 | 1,225,871 . 1,130, 431 l 193,740 | 13.3 % 190,886 | 15.1 37,904 l 1) 08| 84
Agricultural im p!exantﬂ .......... | 1, 300 i 9, 667 12,645 | 10,209 } 3458 186,8 32,000 |230.1 892,078 {323.6 2,436 1 23,9
Boots and sh sk 1,612 1,874 410 163 3628 2280 366 | 10.5 1,464°( 367.1 247 [ 151.5
Cotton goods. . . ‘ 252,024 198, 082 148,754 04,073 82,952 1412 | 56,803 | 28.6 ")0, 228 | 33.8 40,681 | 50.1
Flour amd ng mill produects, ... 268,352 1 384,872 469, 87 407,950 1 15,531 ) 6.4 ( 5141,051 |836.7 386,115 |318.3 62,037 | 15.2
Hosiery and knit goods........... 13,582 14,824 2,460 5,402 4,275 l 81,292 (887 b 2,464 | 19.9 6,808 | 125.1 1,217, 28,5
Tron and steel (blast furnaces, and I \
steel works and rolling mills; ... 1 5,475 8, 649 8,053 1, 506 16, 554 23,174 [830.7 590 7.4 28,453 |3 51, 378 | 80.5
Lumber and tim? »(9r products. ... 108,677 148, 500 50, 651 278, 086 325,781 342 823 1820.2 355,151 1827.3 377,035 la 21,6 248,005 | °14.7
Iaper and wood pulp...o..o oo i TI7, 089 4, T62 208,496 &7,611 42,718 213,227 | 42.2 300,866 | 147.6 116,285 | 132.7 44,898 [ 105.1
| i
Silk und silk goods. ..ol 6,974 ti, M‘»{i 4,864 1,562 780 1| 08| 4.6 1,802 ) 37.0 3,302 | 211. 4 773 08.0
Woolen goods. .. 63,081 52,4958 55,000 53,610 52, 906 “ 3,573 | 6.8 0,672 | 84.9 1,420 2 6 704 1.3
Worsted goods, . 163, 534 20, 401 12,497 1, 302 34 43,0667 B17.8 8 054 | 064.8 6,135 | 97.4 1,668 | 36.0
All otherindustries... ... ... 2088, 370 102,285 LO 657 143,814 b 16,085 | 8.4 21 628 | 12,7 26,843 | 18.7 l| 820,540 |812.5
i i :

iFor ISQU steam and waler power roprmvnt owned and rmte(i power.

tumls therefore represent owned power only.
2 Includes cotton gmill wires.
3 Decrease,

[

At subgequent censuses rented power was not segreguted as to steam and water; the
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TasLeg 4.—POWER, BY KIND, IN SELECTED INDUSTRIES, WITH AMOUNT AND PER CENT OF INCREASE: 1870
TO 1905—Continued.

[For 1900 the h‘orsepowur ineludes the hand trades and neighborhood industries, except custom gristmills, custom saw:
horsepower includes ull hund trades and neighhorhood industries.]

INDUSTRY.

All industries

Agricultural implements
Boots and shoes
Cotton goods. .
Flour and grist

mill products

Hosiery and knit goods. ..o oo s
Iron and steel (blast furnaces, and steel works and rolling mills)
Lumber and timber products.
Paper and wood pulp

Silk and silk goods.
Woolen gooda. ..
Worsted goods. ..
All other industries

mills, and cotton ginning, Prior 10 1900 the

INCHREASBE,
. —— |- _ e
j 1900 to 1803 1890 to 1900
1903 1900 | 1890 p :
; Amount. l’ercent.:'i Amount. | Percent.
‘ f e
2,165,404 | RI4,86 | 20,283 1 1,350,601 J 785,540 | 2,682, 7
95,305 9,284 | 5 16,021 % 9,920 16,780, 0
4 w4 14,717 07 . 7,030 3 12| a7
70,118 23,861 400 ¢ 525 VIl a4t | Gois 2
48, 001 2,788 | 1,006 P devmsz| 10401
12,80 | 3,570 173 | * 3,307 i
244059 | 80,203 [.......... | 800
23,208 | 10,411 57 ‘ 0824
1 ETm 4,231 ) 169 ‘ 4062
8770 a7 | sam
4,354 76 ! 4,078
S ATz 216 | 3, 496
. 630,062 | 24,257 | 60,72

It will be observed that since 1870 the relative posi-
tion of the selected industries has varied in rather a
remarkable manner. TFor example, in 1870 the iron
and steel industry was third on the list, with only
170,675 horsepower, being exceeded by the lumber and
the flour and grist mill industries, each of which em-
ployed considerably over half a million horsepower.
It held the same rank in 1880 and in 1890, although
by. that time it had risen almost to an equality with
flour and grist mills. The next decade, however, wit-
nessed enormous strides, and saw it rise to the first
rank., At the census of 1905 its preeminence was so
marked that its horsepower was actually larger than
that of the flour and grist and lumber and timber in-
dustries combined, being 2,722,508 horsepower, as
compared with 2,284,735 of the two industries. This
is perhaps the most striking change observable in the
whole group of selected industries.

A further instance of remarkable growth, but of a
more steady character,is seen in the cotton industry,
in which in 1870 only 146,040 horsepower was em-
ployed. This increased inthe decade 1870 to 1880 by
129,464, or 88.6 per cent, and in the next ten years
68.7 per cent. In 1900 the per cent of increase was
74.5 and the total horsepower reported was §11,347.
While this rate has not been maintained, which could
hardly have been expected, the amount reported for
the census period ending with 1905 was not less than
1,039,648 horsepower, placing the production of cotton
goods in the fourth rank as to power plant.

The greatest decline in percentages of increase,
although the amount of power consumed is not large,

are those exhibited by silk and silk goods, in which
industry the amount of power required rose from 1,911
horsepower in 1870 to 78,888 horsepower at the census
of 1905. ‘While the absolute increase in power re-
quired in the industry is notable, the per cent of
increase has naturally fallen off.

Some very singular changes are brought to notice by
the figures relating to the increase in the kind of power,
but statements and inferences with regard to them
must be presented with caution, chiefly because of the
introduction of eleetric power into every branch of
manufacture. This form of energy is not in itself a
prime mover, but is a means of transmission and dis-
tribution, standing between the original steam, water,
or even gas power, and the consumption apparatus to
which the transformed and transmitted energy is de-
livered. Ience, as will be seen, the percentages of
inerense for ‘‘all other power,” in which electric power
is included, are far in excess of those reported for steam
and water. The increase for ““all other power” in the
period 1900 to 1905 was 165.7 per cent, although this
is small compared with the extraordinary increase of
nearly twenty-seven fold in the census period 1890 to
1900. In some of the selected industries, also, the
increased use of “all other power” between 1900 and
1905 was striking, being 697 per cent in the paper and
wood pulp industry. This is wholly attributable to the
increased use of electric power.

Table 5 shows the total horsepower employed in the
11 selected industries, with the percentage of imerease,
the power installed per wage-earner, and the power per

| $1,000 of products, from 1870 to 1905.
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Tante 5. —~POWER IN SELECTED INDUSTRIES, WITH PER CENT OF INCREASE; ORSEPOWER PER WAGE- ‘]ARNER;
AND HORSEPOWER PER $1,000 OF PRODUCTS: 1870 TO 1905,
pa P — S it iy - g o — = [“
3 Per cent IRorse \ ; IS(MHU'
| | PUT G Average L wer
Con- | Horse- | OV | Jumper [ POWET | yrapge of per
INDUSTRY. [ sus. | power, (CTOCUN ofwage. | POF L products. | $L000
4 b horse- CPRErs WHge- | | of
| | power, ’ ot |earner. | prod-
“ l uety.
! i - S J S S
T e - T e . — T "‘ N"#Ld‘- T S—
rrie i MITELR . o o e et e e e w05 106,623 38,1 47,494 2.2 &112,007, 344 1.0
Agricultural Implemenits . ..o | 19()3 ‘71 159 52 46’, 582 17 101 207 424 | 08
180 50, 395 12.7 38 827 1.3 81,271 5L 0.6
1880 44,731 7.5 39, 680 1.1 8, 640, 486 0.7
1870 26,082 | ........n 25,249 1.0 52, 0u0, 875 0.5
T PN 1005 02, 587 23.6 149,024 0.4 320, 107, 458 2.0
BOOTS A BBOUS. oo e 1000 5,623 | 50| 14830 | 0.4] 28000580 | o2
1860 30, 686 1681 133,600 0.2 )2() 648, 3¢ 18 0.1
1850 11,574 278.9 111,152 0.1 lb(r 0}0,.{ 0.1
1870 B055 o oeeonnns a7z | 146,704,055 | Q)
¢ L R 1905 1,088, 648 28.1 315,874 3.3 450, 467, 704 2.3
COTOR OO, oo W0 | RiLa4T| 745 |  wZEel| 27| swie00tan | 2.4
1800 464, 881 8.7 218, 876G 2.1 207, 98\ 724 1.7
1880 275, 504 88.6 185,472 15 "10 050’ 383 1.3
1870 146,040 | ... .... 135,519 11 177, 489,789 0.8
! rrist mi G S 1905 3750.042 16,1 39,110 10.9 713,033, 305 1.1
Flour and grist mill produets_ .. ... ..., 1000 672,084 410.7 3‘2;226 20.9 a(]l .Z‘)IS 304 1.3
1800 7’2, 365 12 4 47,403 15.9 ‘113 ‘l’l 474 1.4
1850 771,201 33.7 58, 407 13.2 -)OJ 180, 712 1.5
1870 HT6, 686 (.. ... 58, 448 9.9 444, 085, 143 1.3
slery knit gonds.. ... ... U G T 1005 83,814 44,3 103,715 i 0.8 136, 558, 139 0.6
Hosiery amd knlt goods 1900 S08T | e8| snasT| 070 05482500 | 0.6
1800 34 1, 538 108.8 59, 558 0.6 [')7, 241, 013 0.5
1880 11, 561 774 28, 885 0.4 29,167,227 0.4
1870 G, 408 [o....oa. 14,788 0.4 18, 411, 504 0.4
Iron and stedd (blast furnaces, and steel works and rolling mils) .o %38{‘]5 2 ‘7)7’3] .‘5’2? Iggg gg; 2%8 1%2’ 28.22 gﬁgz Z,‘;g 2;(1)
1800 745,824 87.7 148,715 5.0 478, 687, 519 L6
1880 397,247 132.8 140, 978 2.8 206, 557, 685 1.3
1870 170,675 |......... 77,665 2,2 307, 208, 696 0.6
Lutther and timber prodilCts. . o i e e it iaa e Leo] 1805 {81, )()4 603 8.8 404, 626 3.7 580,022, 690 2.6
1600 1, .58&,()0‘2 43.9 416, 335 3.3 505,197,271 2.5
1890 961, 316 17.0 311,964 3.1 437,057,382 2.2
1880 8§21, 928 28.1 147, 956 5.6 233, 208,720 3.5
1870 643,665 (... ... 149,97 4,3 210,159, 327 3.1
Paper and wood PULD. o e r e aaaarann 14905 122, 54 46,8 65, 964 17.0 188, 715,189 5.0
1900 7(34, 847 156.9 49, 646 15.4 127,326,162 6.0
1800 297,724 140. 3 31,050 9.6 78, 9'37 184 3.8
1880 6123,012 128.3 25,631 4.8 53, 109 014 2.2
1870 54,287 | ........ 18,021 3.0 §0, 84. 445 L1
SHE and 8K 0008, © il e iia v irer e tr e ar e e tara s nn 1805 78,883 28.5 79, 601 1.0 133,288,072 0.6
1900 61, 395 107.1 f'm 416 0.9 107,266, 258 0.0
1500 29,638 236, 4 44,382 0.6 87,298, 454 0.3
1580 8,810 361.0 31,337 0.3 41,083,045 0.2
1870 Lol |l G, 699 0.3 12,210, 662 0.2
B T 1905 163,793 17.3 72,741 2.3 142, 196, 658 1.2
1K 130, 645 14. G 68,803 2.0 118, 430, 158 1.2
1830 122, 501 16.0 76,915 LG 133,577,977 0.9
1880 106, 507 25.2 86, 504 1.2 160, 606,721 0.7
1870 85,101 ... ..... 77,870 1.1 155, 405, 358 0.5
BT Y T O RSP 1605 130, 620 34.1 69,251 1.9 165,745,052 | (.8
1900 97,383 0.5 57,008 1.7 120,314,344 0.8
1890 57,111 247.5 42,478 1.3 79,104, 652 0.7
1880 16, 437 106, 1 18,803 0.9 33, 540, 042 0.8
1870 8,016 L.......... 12,920 0.6 22, (610, 331 0.4
1 I

Y Less than one-tenth of Lhorsepower.
#Includes cotton small wares,
3 Exclusive of custom mills.

i Decrease.

SHorsepower exelusive of *‘wood pulp,” for which fignures were not accessible.

|
1
H
I
{
J
I

i

These figures as a whole may be taken to represent
the further transition from hand labor to power driven
machinery, as there has been a steady rise in all but 2
of the 11 industries in the average amount of power util-
ized per wage-earner. It will be seen from this table
that the amount of horsepower per wage-earnerin the
production of agricultural implements has risen in the
thirty-five vears from 1 horsepower to 2.2, In like
manner the value of products and the horsepower per
%1,000 of products have doubled.  But the power per
wage-earner in the lumber and timber industry has
fallen off. In 1870 the average power per wage-earner
was 4.3, but at the census of 1005 it was only 3.7, and

the horsepower per $1,000 of products, which in 1870
was 3.1, had declined to 2.6. In the paper and wood
pulp industry, to some extent allied to that of lumber
and timber, the power per wage-earner in 1870 was 3,
but it was 17 at the census of 1905, almost a fivefold
increase. The horsepower per $1,000 of products had
risen from 1.1 to 5.9. The iron and steel industry since
1870 shows an increase in horsepower per wage-earner
from 2.2 to 11.2, while the horsepower per $1,000 of
proclucts had risen from six-tenths of 1 to 3. During
this period the boot and shoe industry underwent a
remarkable process of development and transition
from handieraft to machine production. In 1880 the
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average horsepower per wage-earner was one-tenth of |

1, but it had risen by 1905 to four-tenths of 1.  During
the same period the horsepower per $1,000 of products
had increased from one-tenth of 1t092. No statistics
are available to show the actual production of shoes in
the country by handpower, but these figures contain
an indication of the extent to which the power-made

power, compares with 1 horsepower in the silk industry
and 5.9 horsepower per $1,000 of products compares
with six-tenths of 1. The total value of the paper
and wood pulp products is $188,715,189, as com-
pared with $133,288,072 of silk and silk goods.  Such
a result naturally arises from the great difference in the
character of the materials, and is also due to the fact

ghoe has supplanted that which was made in the old
hand shop where every customer had an individual
last. )

A very remarkable increase is exhibited in the in-
dustry of silk and silk goods. The power per wage-
earner increased from three-tenths of 1 in 1870 to 1 at
the census of 1905, and the horsepower per $1,000 of
products from two-tenths of 1 to six-tenths of 1, a two-
fold increase. During the same period the products
increased approximately from $12,000,000 to over
$133,000,000, or about tenfold.

Between the industries of silk and silk goods and
paper and wood pulp there is an extraordinary con-
trast at the census of 1905. The average per wage-
earner in the paper and wood pulp industry, 17 horse-

that labor has been supplanted largely by machinery
in the production of widely different products.

This condition is signally exemplified also by the
products of worsted goods. It is somewhat surprising
to find that for 1905 these fall only $20,000,000 short
in value of the paper and wood pulp mdust«r}. The
power capacity per wage-earner in the worsted indus-
try is only 1.9, and the horsepower per $1,000 of prod-
uets is only eight-tenths of 1.

GEOGRAPHIC DISTRIBUTION OF POWER.

In Table 6 is given the total horsepower and per-
centage of steam, water, and other power, distributed
by geographic divisions, from 1870 to 1905.

TapLe 6.—POWER, BY KIND, WITH PER CENT DISTRIBUTION OF

DIVISIONS: 1870 TO 1905.!

[For 1900 the horsepower includes the hand trades and neighborhood industries, except custom gristmills, custom sawmills, and cotton ginning.
horsepower includes all hand trades and neighhorhood industries.]

TOTAL HORSEPOWER, BY GEOGRAPHIC

I'rior to 1900 tha

1905 | 1900
!
: . |
Steam. Water. Allother. ! Steam. ! Witer. All other,
5
DIVISION. . L . B
1{8;‘5‘{,1_ Per PGI"; Per g(?rt,f;l_ Por I‘uz; i I’m;l
cent ¢en . cent e y cont CON Lo
power. Horse- oftotal Horse- of total Horse- oftotall] DPOWET. Horse- |2 total Horse- 0“ otal Horse- | of total
power. | o] power.  |Tholeet power. Py e power. [gone | powen fy oot L POWET. | prees
power. power. power. power. power, power.
United Statos...| 14,041,544 || 10,828,111 78.9 | 1,647,969 1.3 | 2,165,464 14.8 || 10,400,625 | 8,140,533 78.2 | 1,404,229 14.0 | 814,863 7.8
New England states..| 2,244,204 1, 385, 547 59.3 659,071 29,2 259, 646 1.5 1| 1,826,680 | 1,083, 431 5.9 619,204 At ‘:l 114,040 6.2
Middle states......... 5,000,367 | 3,520,080 | 70.4 531,:18 10.6 947,909 10,0 I 3,453,468 || 2,685,832 77.8 426, 356 12,3 | 341,280 9.9
Southern states.. 2, 386, 330 2, 085,160 87.4 147, 680 6.2 l.)d, 460 6.4 1, (»01 184§ 1,410,956 88,1 136, 114 8,5 53,714 3.4
Central states.. 4 017 208 ' 38, 180 8751 781 243, 374 6.0 648, 049 15.9 ‘_’,'.}84, 751 || 2,528,911 84.7 206,437 6.9 1 249,433 8.4
Western states. 445,937 339 084 [ 76.0 33,475 7.5 73, 378 16. 5 260), 433 100, 524 76.6 34, 800 3.4 26,111 0.0
Pacific states. . 474,307 359, 002 75.7 32,562 6.9 82,843 17.4 251,719 220,025 78.4 30,706 16,9 | 29,008 10.7
Outlying districts..... ‘ 2, 951 2,763 93.6 89 3.0 49 3.4 1,458 054 0.8 117 8.6 287 2.1
- | i o
1890 % 1880 : 1870
I - i ' i ‘
Steam. Water, i All other. H Steam, Wiater. : ! Steam. ' Water.
’* | ‘ | ! ‘

DIVISIOR. Total Per Per Per || Total. ’ L Per Per |! Total ; - Per [ Per
horse- cent cont cent || horse- cent cent || horse- i cent \' cont
power. || Horse- | of | Horse- | of [Horse- of power. || Horse- | of | Horse- | of | power. i i Horse- | of - Horse- ¢ of

power. | total | power. | total |[power. total power. | totul | power. | total i power. | total | power, | totul
horse- horse- horse- horse- horse- i horses| horse-
nower.|* power. power, power, HOWET. i pOwer.: power.

United States...|5,054, 6554, 662,020  78.4)1,263,343  21.2) 20,283 0. 5 3,410,857.2, 185, 458! 64.1]1,225,378)  85.9.2, 346,142)11,215,711)  5L.81,130,431| 482

New Englan tes..|1,150,971|] 654,030 56.4 “)01 620 43.2) 4,303 0.4 743,106 3‘.20,‘.!01 43. 1 422,005 50,9; 514, 7.%0 152,704 29, TIO362,0260  70.3
Middle s%ateg states 2, 055,045 1, ()00 144) ;3)2’2 355,088)  17.3 10,413 0. i1 1.5()..3‘)‘} 755,841 66,5 .&-30,398 9357 79,2 "4‘1 .&‘J{)’,all.% .0 39’) 851 50.0
' 709, 404 032, 6520 79.1 163,803 20.5 2,949 0.4 434 L8760 205,572 61,1 169,304 L0 21, 4%- 11,415 50.2, 1(;(,),(")8"5 4.8
1,667, 4341 457,045 87.4] 200,94, 12.0; 0,448 0. 61 9986, 8‘%3‘ 782,022 78.4) 214,881 -6 Ma G581 461,785 TL.5 183,773 28.5
'1231239 100, 0! 81.2 22 279 18,1 933 0.7l 48, 8"8‘ 26,207 B3.7) 22,621 5 28 G2 18,019 63, () 10, f»():} 47.0
Pacific states. . 148,511 127,832 86,1 19 442 13.1] 1,287 0.8 ")O 403 35, 615 70.0, 15,290 .0, d(n 700 92,375 Ol .3J 14,005 38.7
Outlying distric 45 2 64.3 161 357 . eeiafeeaann | o Fooesacemiennens ERRER A j‘ ......... “x ................ EERRRE SRR
! :

! For 1800 steam and water power represent owned and rented power.

At subsequent censuses rented power was not segregated as to steam and water; the
totals therefore represent owned power only. '

i Of the total (14 641,544) horsepower, by far the larger
- part, no less than 9,077,665 horsepower, is shown to be
in use in the Middle and Central states. Another
significant fact is that for the first time in the history

Table 6 is one of the most interesting in this report,
exhlbltmg, as it does, the development of manufac- .
tures in sections of the country which had previously
played & minor part in strictly industrial development.
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of the country the horsepower employed in manufac-
tures in the Southern states exceeds that reported for
the New England states. At the census of 1870 the
Southern states reported 321,498 horsepower, and the
New England states, 514,730 horsepower. At the
census of 1905 the Southern states reported 2,386,330
horsepower, exceeding that reported for New England
by 132,066 horsepower. In this connection it is also
interesting to note that the development in the South-
ern states has been largely due to the utilization of
steampower, this being 87.4 per cent of the total at the
census of 1905, and the waterpower being only 6.2 per
cent, whereas in New England the percentage of water-
power was 29.2 and of steampower 59.3.

As far back as 1870 both the Middle and Central
state groups had horsepower in manufactures in
excess of New England. At the census of 1905 the
Southern states reported 40,188 horsepower in excess
of the total horsepower employed in manufactures in
the whole country thirty-five years earlier. Curiously
enough, however, the proportion of power developed
in the Southern states has remained roughly about
one-seventh of the whole throughout the entire period.

In 1870 there was very little manufacturing develop-
ment in any of the Pacific or far Western states, so that
in that year the total for these two geographic divisions
was only 65,002 horsepower. It will be understood,
however, that these figures do not include mining
operations, in which even at that period the develop-
ment west of the Missouri was very large. The actual
increase in the next decade was comparatively small,
but since 1890 the growth has been rapid, so that, as
will be seen, at the census of 1905 the Pacific states
reported 474,397 horsepower and the Western states

45,037 horsepower. To a striking extent also, as
will be noted, steampower has preponderated througlh-
out the entire period. At the last census period the
percentage of qtemnpuwer in these sections was, for
the Pacifie states, 75.7, and for the Western, 76; while
waterpower had fullcn from 38.7 and 37 per cent,
respectively, in 1870 to as low as 6.9 and 7.5 per cent
at the census of 1905, subject to the corrections for
“all other power” due to the influence of electrical
transmission.

STEAMPOWER,

Table 7 presents the statistics as to the amount of
steampower used in the states and territories at the
censuses of 1870 to 1905, inclusive, with the amount
and per cent «f increase.

The fact has already been brought out that through-
out the entire period steam has heen the dominant
primary power, and the census returns show that it
has rapidly risen in relative importance-—from 51.8

per cent of the whole in 1870 to 73.9 per cent for 1905, |

In other words, cut of a total of 14,641,544 horse-
power reported for 1905, steam contributed 10,528,111
horsepower.

American industry as it develops tends |
more and more to the application of power to products

|

of smaller bulk and a higher value of finished article.
At the same time, with the increasing amount of
steam used, the cost of steampower becomes less,
owing to the great increase in the size of the units
employed.  In this connection it is noticeable that
there were actually fewer steam engines in use as
reported at the census of 1905 than in 1900, but, on
the other hand, the average size of the units had
risen from 39 horsepower in 1880 to 50 horsepower in
1800, 62 in 1600, and 85 at the census of 1905. Asa

i matter of fact, however, these statistics are confused

or vitiated by the fact that while the average steam

- engine to-day in a new mill or factory is of several

,
|
i
i
i
:
|
|
]

i per cent.
| increases in the South are in line with those which were
shown during the period from 1890 to 1900, although
these states do not maintain the very large propor-:

" hundred horsepower, steam has been increasingly
y

used as a means of operating the auxiliary apparatus,
such as pumps, stokers, blowers, conveyers, ete.,
ﬁlthough here also the electric motor has found
increasing use.

The oﬂoct of a “heavy” mdusmy on the utilization
of steampower is strikingly illustrated in Table 7,
from which it will be seen that Pennsylvania, the
principal center of the iron and steel industry, is
credited with 2,088,773 steam horsepower, or almost
20 per cent of the total for the whole country. In

| like manmner, the large amount of 1,028,665 horse-

power is reported for Ohio, so that these two states
have nearly 30 per cent of the entire steampower
employed in all manufactures, as the result largely of
the use of motive power in the metal industries. In
point. of importance New York comes third with
850,497 horsepower, followed by Massachusetts, with
690,467 horsepower, and Illinois, with 651,578.

The percentage of increase in these states from
1900 to 1905 was 31.6 for Pennsylvania, 40.5 for
Ohio, 28.9 for New York, 19.8 for Massachusetts,
and 28.4 for Ilinois. As might be expected, the
Iargest percentage of increase was shown in some of
the Western states and territories, such as Alaska,
with 189.6 per cent; Arizona, 146 per cent; Colorado,
198.3 per cent; Idaho, 277.7 per cent; Indisn Terri-
tory, 139.5 per cent; Oklahoma, 155.7 per cent; and
Washington, 93.3 per cent.

The Southern states, however, were conspicuous
for large increases. In Alabama the increase was
from 162,453 horsepower to 280,470, a percentage of
increase in the five years of 72.6. In Georgia the
hor-‘%ep(')wer rose from 110,972 to 183,369, an increase
of 65.2 per cent. In Mississippi the gain was from
64,731 horsepower to 100,418, an inecrease in the
vensus period of 69 per cent. In North Carolina the
percentage of increase was 49.2, namely, from 122,778
horsepower to  183,166. South Carolina, however,
exceeded in gains all other Southern states, nearly
doubling its horsepower, namely, from 80,913 to
157,432 horsepower, an increase of not less than 94.6
As will be observed from the table, these
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tionate gains which were shown prior to 1890, when the
amounts dealt with were so small that an insignificant
gain involved a relatively large percentage of increase.
Tt is to be observed with regard to the Southern states
that the gains were well distributed, although occur-
ring chiefly in the regions enjoying the most rapid
development of textile industries, mineral, and
timber resources for manufacturing purposes.

IN MANUFACTURES.

on Manufactures, Part I, showing the motive power
for industries employing 50,000 horsepower and over
at the census of 1905. Thus in the iron and steel
blast furnaces the total for the United States was
1,555 engines of 762,382 horsepower, giving an average
of 490 horsepower per cngine. In Pennsylvania,
with 582 engines and 298,567 horsepower, the average
per engine was 513 horsepower. Both Ohio' and

In a preceding paragraph reference has been made
to the average size of all engines employed, as well as
the general effect of a ‘‘heavy” industry on the
utilization of steampower. Data as to both conditions
and their relationship, which are interesting in this
connection, are to be found in Table 14 of the Report |

Alabama showed a higher average than Pennsylvania,
the 280 blast furnace engines in Ohio having an
average of 599 horsepower, while the 163 engines
employed in Alabama had an average of 615 horse-
power per engine.

Tasie T.—STEAMPOWER, WITH AMOUNT AND PER CENT OF INCREASE, BY STATES AND TERRITORIES:
1870 TO 1905,

{For 1900 the horsepower ineludes the hand trades and neighborhood industries, except custom gristmills, custom sawnills, wnd cotton giuning.  Prior to 1000 the
horsepower includes ail hand trades and neighborhood industries,]

HORSEPOWER.! ] INCREASE.
li 1900 to 1905 | 1890 to 1900 1880 to 1890 1870 to 1880
S8TATE OR TERRITORY. : -
1905 1900 1890 1880 1870 {”“"P { per | - .
or T ar ¢r
5‘ Amount. | cent. Jl Amount. | oon¢ Amount. ‘\ cent. Amount.| wone
. \ |
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1 For 1800 the horsepower represents owned and rented power. At subsequent censuges rented power was not segregated asto steam; the totals therefore repre-

gent owned power only. See R
power only 2 Seo North Dakota and South Dakota. 8 Decrease, + See Dakotw.
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The steel works and rolling mills of the country, as
compared with the blast furnaces, employed steam
units of a lower capacity, but such engines were far
beyond the average size of units emiployed in all manu-
factures. There were 5,746 engines in steel works and
rolling mills, with a total of 1,610,612 horsepower, or an
average of 280 horsepower per unit. This is slightly
above the average size in Pennsylvania, where 3,32
engines had a capacity of 799,323 horsepower, or 241
horsepower per unit, but in llinois and Ohio the size
was 405 horsepower, while in Alabama the average for
129 engines was not less than 440 horsopo“ er. It is
to he observed, moreover, that the size of the average
steam unit for all blast furnnces and steel works and
rolling mills has increased rapidly, having been 171
horsepower for 1890, 235 horsepower for 1900, and 325
horsepower for 1905.

The nature of an industry is fairly well indicated by
the size of the steam units applied to it, although there
are incidental factors to be taken into consideration
that dictate in some industries the division of motive
power into a number of units rather than its concen-
tration into one or two generators of given capacity.
At the census of 1905 the average size of steam engines
in the cotton goods industry was 351 horsepower, while
the average for blast furnaces was 490 horsepower.
The average steam unit in steel works and rolling mills
was 280 horsepower. The average in the worsted
industry was 195 horsepower, but in the allied woolen
industry it was only 117 horsepower. The average
gsize of the unit in the smelting and refining of copper
was 192; in the paper and wood pulp industry, 149;
in flour and grist mills, 72; and in the manufacture of
lumber and timber produgts, 58 horsepower,

In an era of building, which has witnessed the rapid
development of construction by means of reinforced
concrete, the great importance of the cement industry
is indicated by the fact that the average capacity of
steam units was 215 horsepower in the manufacture of
cement, thus placing it next to steel works and rolling
mills in average size of engines required. At the other
end of the scale in the group of industries employing
50,000 horsepower and over is to be found the printing
and publishing industry, the book and job branch of
which employed engines whose average capacity was
only 38 horsepower, while in that branch of the busi-
ness including newspapers and periodicals the average
fell to 26 horsepower.  The influence of electrical dis-
tribation, however, is to be noticed here, in the fact
that in the beok and job branch the electric motors are
more than three times as numerous as the steam
engines, while the rented electrie power is almost twice
as great as the ¢
the premises. It isobvious, thorofnw that but for the
intervention of the electrie motor the steam engines
would necessarily he ol mueh greater eapacity, und it
is particularly in connection with such industries re-

apacity of steam engines installed on it emerges into the exhaust.

MANUFACTURIS.

motor has made greatest headway in comparison with
steanl.

Another aspect under which the use of steampower
in manufactures may be regarded is that dealing with
the average amount of power per establishment. In
Table 1 it is shown that the total number of establish-
ments reporting the use of power is 134,544, with a
total of 14,641,544 horsepower. This gives an average
of 108.8 horsepower per establishment. The iron and
steel industry depends almost entirely upon steam for
its power, and according to Table 14 of the Report
on Manufactures, Part I, 189 blast furnaces reported
a total of 825,749 horsepower at the census of 1905.
This gives the high average of 4,369 horsepower per
establishment. In like manner 413 steel works and
rolling mills reported a total capacity of 1,896,759
horsepower, or 4,593 horsepower per establishment.
Paper and wood pulp and cotton mills, on the other
hand, are large users of waterpower. The 761 paper
and wood pulp mills reported a total of 1,122,564
horsepower, which gives an average of 1,475 horse-
power per establishment, while 1,073 mills devoted to
cotton goods had a total of 1,031,843 horsepower, or
962 horsepower per establishment.

The Report on Power Employed in Manufactures,
at the census of 1900, was accompanied by consider-
able data with regard to steam engines and steam tur-
bines, emphasizing the marked tendency toward the
adoption of larger units, and dwelling with specia]
stress upon the important advances being realized in
the perfecting of the modern steam turbine. At that
time two principal types of turbines were in use in the
manufacturing field in the United States, namely, the
De Laval and the Parsons, both of foreign origin. The
general principle of the turbine designed by the Swede,
De Laval, is that of a single disk with several steam
jets or nozzles applied to it, the nozzle having a di-
vergent aperture in which the expansion of steam takes
place. A single turbine disk revolves at a speed of
several thousand revolutions per minute, this speed
being reduced to that required for the main shaft by
spiral gears, Turbines of this type have been applied
in the manufacturing industries up to a capacity of 350
horsepower. At this point the Englishman, Parsons,
stepped in with a type of turbine in which a series of
disks mounted upon a common shaft alternate with par-
allel plates fixed within the casing of the shaft. The
stean, admitted through a set of stationary vanes or
buckets, impinges at an angle upon the first rotating
disk and imparts motion in expanding, as it advances
progressively, through the entire series of fixed and
rotating buckets until its energy has been given up and
With horizontal turbines
of this type the eapacity of the unit has been carried
up to several thousand horsepower, so that in this
country onc company building turbines of this type

- hws introduced machines of a capacity as great as
quiring minute and subdivided power that the electrie |

10,000 horsepower or more.  Intended to drive electric
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generators, these turbines occupy a floor space of only
27 feet 27 inches by 13 feet 14 inches, while the dimen-
sions are only 47 feet 3 inches by 13 feet 11 inches for
the complete turbo-generator unit. Up to the begin-
ning of 1904 a total produetion of not less than 700,000
horsepower of Parsons turbines had been recorded,
including single installations of 10,000 horsepower,
many of which were for manufacturing industries, and
while these statistics have been in process of compila-
tion, this total has been at least doubled. In the mean-
time a large number of other steam turbine manufac-
turers have also entered this promising field, both in
Furope and in the United States, so that the turbine
has ceased to be in any sense a novelty, and is now
being closely watched and tested as to its durability
and economic performance, both on land and on sea.

In the United States the most typical development
is that which has been made with the Curtis turbine,
which also makes use of the velocity of steam relieved
of its pressure in the expansion nozzles at successive
stages. Aside from the internal construction of sta-
tionary and revolving parts, a notable feature of the
Curtis turbine has been the adoption of a vertical shaft,
although in some smaller sizes the turbine is operated
horizontally. The larger sizes are more particularly
those furnished for the operation of dynamos, with the
electrical generating portion carried vertically above
the turbine. These have a capacity of 12,000 to 15,000
horsepower. Omne company which manufactures the
turbines of this type, in its annual report for the year
11904, listed contracts for 154 steam turbines for 86 cor-
porations, and individuals, while a year later it was
stated that orders had been received for no fewer than
535. As a great many of these have a capacity in ex-
cess of 1,000 horsepower and in the case of some in-
dustrial manufacturing and electrical establishments
have reached a capacity of 5,000 horsepower and up-
ward, the extent of the revolution in the utilization of
steam caused by the introduction of the turhine can
readily be imagined. It will, however, be some little
time before all the economy claimed for the turbine in
the matter of steam consumption, wear and tear, labor,
attendance, and space occupied can be fully and accu-
rately determined or established.

WATERPOWER.

Table 8 presents statistics of waterpower used in the
states and territories as returned at each census from
1870 to 1905, with the amount and percentage of
increase.

The total for 1905 was 1,647,969 horsepower, as con-
pared with 1,454,229 horsepower in 1900, showing an
increase of 193,740 horsepower and a percentage of
increase of 13.3.  The amount of gain was almost the
same as that during the ten years from 1890 to 1900,
when the percentage of increase was 15.1. Water-

|
|
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i
|
i
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power has not held its own but has steadily declined
in relative importance since 1870, when it was 48.2
per cent of the whole, whereas for 1905 it wasonly 11.3
per cent. The warning previously given, must be
borne in mind, that the statistics, while aceurate, can
hardly be accepted as revealing the actual state of
affairs, owing to the fact that an increasing quantity
of energy developed by waterpower is transmitted and
utilized electrically, so that it is reported as electric
power by manufacturing establishments.

The largest amount of waterpower used in manu-
factures at the census of 1905 was reported by the
state of New York. The capacity in that state had
increased from 335,411 horsepower for 1900 to 446,134
horsepower for 1905, a gain of considerably over 100,000
horsepower, and giving the state 27.1 per cent of the
total for. the whole country. The continued prepon-
derance of New York in the use of waterpower is due
largely to the utilization of, and the increase in, this
kind of power in the paper and wood pulp industry,
which increased from 191,117 horsepower in 1900 to
325,472 horsepower at the census of 1905. At both
censuses waterpower formed over 80 per cent of the
total power reported by this industry in the state. Of
the total waterpower reported by New York in 1900
paper and wood pulp manufacturers used 57 per cent;
at the census of 1905 the ratio had increased to 73 per
cent.

The next largest utilization of waterpower in manu-
factures was reported by the state of Maine with
203,094 horsepower, followed closely by Massachu-
setts with 183,427 horsepower. The former state re-
flects the development of the utilization in the paper
and wood pulp and cotton industries, and it is signifi-
cant that, although the lumber industry is a large con-
sumer of waterpower in Maine, the amount reported
for 1905 was a decrease of 19.3 per cent since 1900.
Massachusetts, as is well known, largely consumed this
class of energy in the manufacture of paper and textile
products, the latter chiefly cotton and wool.  Thefourth
largest utilization on the list is that reported from
Wisconsin, with 112,665 horsepower. Here again the
paper and wood pulp industry accounted for a large
proportion of the total amount, with flour and grist
mills as the next largest consumer. In Wisconsin, as
in Maine and in New York, the paper and wood pulp
industry is the largest factor in waterpower employ-
went, while in Massachusetts the cotton and wool
industries are the largest.

The 4 states mentioned above accounted for 945,520
horsepower, or considerably more than one-half (57.4
per cent) of the total for the country.  Other leading
states were Vermont, with 76,237 hLorsepower; Con-
necticut, 66,%08; Pennsylvania, 50,620;  Michigan,
39,342 and Minnesota, 38,245, It is to be noted that
California returned the small figure of 7,260 horsepower,
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placing it far down the list, whereas, as a matter of fact, | increase in New York from 1900 to 1905 was 33 per ‘
that state has witnessed perhaps more than any other | cent; in Maine, 27.9 per cent; and in Wisconsin, 21 |
of recent years the development of the waterpower of | per cent. The development in Massachusetts was
its sierras and rivers for long distance transmission, virtually at a standstill, and the same was true of Con-
the hydraulic energy thus utilized serving mills and | necticut and Vermont, there being visible a tendency
mines and factories all over the state. toward retrogression in certain parts of the New Eng-

As might be expected, in some of the states and ter- land region. It would indeed be an interesting study
ritories where the ageregate of waterpower is least, the | to determine how far the greater use of steam in some
percentage of increase has been greatest, as the addi- | of the industries of the Northern states is due to the
tion of a few hundred horsepower has been enough to | fact that the waterpowers have possibly been already
double the capacity, but it is worthy of note that the | developed to their full capacity.

TapLe 8.—~WATERPOWER, WITH AMOUNT AND PER CENT OF INCREASE, BY STATES AND TERRITORIES:
1870 TO 1905, .

[For 1900 the horsepower inchiudes the hand trades and neighborhood industries, exeept custom gristmills, custom sawmills, and cotton ginning. Prior to 1900 the
fiorsepower includes all hand trades and neighborhood industries. ]
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POWER EMPLOYED

The chief industries reporting the use of water- |

power ab the census of 1905 are those of cotton goods,
with 1,218 water wheels of a capacity of 251,884 horse-
power; flour and grist mills, 7,261 water wheels, with
258,111 horsepower; lumber and timber products,
2,496 wheels, with 103,657 horsepower; and paper and
wood pulp, 3,149 wheels, with 717,979 horsepower.
Worthy of note is the fact that the last-named indus-
try alone accounts for nearly one-half of the water-
power used in the manufactures of the country. An-
other relatively large field of utilization is that of the
woolen goods industry, in which 765 wheels are re-
ported, with a capacity of 55,931 horsepower. In
these industries, as with steam utilization, the size of
water wheel depends largely upon the nature of the
product. For example, in the flour and grist mill
. industry the average size of wheel was 36 horsepower.
In the lumber industry the average was 42 horsepower.
In the industry of cotton goods it rose to 207 horse-
power per wheel, and in paper and wood pulp it at-
tained a size of 228 horsepower. Even these figures
are exceeded in several instances. For example, in
the paper and wood pulp industry the 7 wheels em-
ployed in California are reported as having a capacity
of 3,000 horsepower, or 429 horsepower each, while in
West Virginia the 3 wheels reported had a capacity of
1,310 horsepower, or 437 horsepower each.

It is evident, therefore, that the capacity of indi-
vidual units will far exceed the average in any indus-
try or for the country as a whole, but it is again to the
electrical transmission field that one must look for
the striking examples. Tor instance, the Seattle-
Tacoma Power Company at its Snoqualmie Falls plant
has installed a ‘‘single wheel” turbine of 10,000 horse-
power capacity, which is the largest turbine of its
type ever built. Around Niagara Falls will be found
the 12,500 horsepower vertical turbines of the Elec-
trical Development Company, the 10,000 horsepower
horizontal turbines of the Ontario Power Company, and
the 10,000 horsepower vertical turbines of the Canadian
Nlagara Falls Power Company. All of these are double
wheels, as each unit has two runners and a single
shaft, drwmg a single generator. The single wheel
turbine at Snoqualmie is of a horizontal shaft type,
with radial inward flow and central axial discharge.
The wheel is of 66 inches outside diameter by 94 inches
wide through the vanes. It has 34 vanes, which con-
tinue a short distance inward beyond the end plate of
the wheel on the discharge side, thus giving a slight
axial effect and making it a turbine of the mixed fHow
type rather than a pure radial flow turbine. The
guide vanes are 32 in number, of the swivel type, con-
nected by means of arms projecting radially inward
to a rotatory ring concentric with the turbine shaft.
The housing of the turbine is built up of cast iron
segments, The turbine wheel or runner is an annular
steel casting whose radial depth is only enough to con-
tain the vanes. This single wheel, at 260 feet head,
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is employed to develop as much energy as the entire
former installation consisting of 10 impulse wheels,
and under test at 84 per cent efliciency has shown an
output of 10,000 horsepower. The machine weighs
about 190,000 pounds, exclusive of the steel supply
pipe and the draft tube.

Under the same general head of utilization of
waterpower, water motors might be separately con-
sidered, but these are insignificant in number and size,
and such information as is valuable or pertinent in
regard to them can be obtained readily from Tables
12, 13, and 14 of the Report on Manufactures, Part I,
census of 1905.

No separate statistics are given as to overshot or
undershot water wheels. The discussion of generators
has been freated entirely from the standpoint of tur-
bines, as that type of hydraulic machinery has com-
pletely superseded all other classes except impact
wheels. The latter still have an extensive field of use,
particularly in the far western region and on the Pa—
cific coast, where, under heads of several hundred feet
and at hlgh speeds of revolution, they are increasingly
numerous and find extensive employment. At Mani-
tou, near the Garden of the Gods, Cole., the Pikes
Peak Hydro-Electric Company has three wheels op-
erating under a static head of 2,417 feet. 'The plant
utilizes water belonging to a city waterworks plant, a
supply which was previously wasted. This plant
utilizes ahout 2,200 feet effective head of total fall
between the mountain intakes and the reservoirs, the
remainder being lost in pipe friction. Another in-
stance that may be cited is that at Bishop, Cal., of the
Nevada Mining and Milling Company, where two
wheels operating under a static head of 1,065 feet,
and each of a capacity of 1,000 horsepower at 450 rev-
olutions per minute, are generating and transmitting
electrical energy to the Goldfield and Tonapal mining
districts of Nevada.

ELECTRIC POWER.

Table 9 shows, by states, the electric horsepower,
with the amount and per cent of increase, reported at
the censuses of 1890, 1500, and 19035,

As previously noted, the census statistics of power
contain an element of duplication, especially of-electric
power. When eleetric power is generated by & manu-
tacturer, the horsepower of the motors reported is a
duplication of the primary generators. Allowance
should be made for this fact in considering the statistics
of total power.

No electric power was reported unml the census of
1890, when the returns included 15,569 horsepower.
At the census of 1900 the capacity of owned electric
power had risen to 310,661 horsepower, showing an
increase for the period of nearly nineteenfold. At the
census of 1905 the amount of owned electric power had
risen to 1,150,891 horsepower, being 270.5 per cent
increase for the five years. This service was furnished
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through 73,120 motors,  The full story of electrical | 1,502,483 horsepower, approximating the total re-

development is brought out, however, more clearly by
the subdivision of rented power.  From this it would
appear that while the “other kind™ of rented power,
which s chiefly stewm and water, ineressed from
136,913 horsepower in 1900 to 191,313 at the census of
1905, rented electric horsepower rose from 182,562 to
441,592 horsepower. This was  furnished
through 61,590 motors,  1f, therefure, the rented
electric power he added to that owned by the manu-
fucturing establishiments, it will be seen that the total
capacity of the 134,710 electrie stationary motors was

SETVIee

turned for waterpower. The average capacity of
electric motors owned was 16 horsepower, while that of
motors driven by rented electric energy was only 7
horsepower.

These statistics bring out in a striking manner the
notable development of the utilization of electrical
energy in manufacturing, and Table 9 indicates the
concentration of this niotive power in the states and
territories. The table includes both the owned and
rented power.

TavLe $—BLECTRIC TOWER, WITH AMOUNT AND PER CENT OF INCREASE, BY STATES AND TERRITORIES: 1890
TO 1905,

e 190 the orsepower inelindes the hand teades aud scighborhood industries, except enstom gristmills, eustom sawmills, and cotton ginning.

Prior to 1900 the
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There was an extraordinary development from 1900
to 1905 in the states distinguished chiefly for heavy
manufacturing on a large scale. In Pennsylvaniathe
capacity rose from 107,746 to 346,797 horsepower, or
291.9 per cent. In the state of New York there was an
increase in capacity from 77,598 to 222,111 horsepower,
or 186.2 per cent. In Illinois the capacity rose from
49,235 to 165,265 horsepower, or 235.7 per cent. In
Ohio it rose from 42,157 to 144,467 horsepower, or 242.7
per cent. In Massachusetts the capacity rose from
32,828 to 91,012 horsepower, or 177.2 per cent. The
figures for New Jersey are equally striking, the capacity
increasing from 15,857 to 69,301 horsepower, or 337
per cent.

In California the effect of electmc energy transmission
is seen especially in the fact that while ‘“other kind’’ of
rented horsepower actually fell off in the period from
1900 to 1905, rented electric horsepower increased
from 9,624 to 39,363, the latter comprising almost 80
per cent of all electric power reported by the state. In
Jowa the rented horsepower other than electric fell off
from 642 horsepower to 523, but rented electric power
inereased from 2,613 to 5,107 horsepower. The same
tendency was manifested in other states, as for instance
in Maryland, where the other rented power declined
from 1,650 to 1,359 horsepower, while rented electric
power increased from 733 to 3,309 horsepower. South
Carolina presents an extraordinary example of this
encroachment of the newer motive power resulting in
an entire reversal of the figures. Thus in 1900 rented
electric power was only 185 and other rented power
3,320 horsepower. At the census of 1905 rented
electric power in that state had increased to 8,451
horsepower and other rented power had declined to
the insignificant total of 80 horsepower. A more ex-
treme revolution it would probably be hard to find
in industrial history.

Of late years the electric motor has come tobea very
important factor in iron and steel works and rolling
mills. At the census of 1905, 12,183 motors were em-
ployed in such mills, with a capacity of 247,460 horse-
power, supplemented by 6,798 rented electric horse-
power. Inblast furnaces 1,370 motors were emplayed,
with a total capacity of 52,471 horsepower, associated
with 6,320 rented electric horsepower. In the manu-
facture of structural ironwork 2,324 motors were
employed of 27,247 horsepower, supplemented by 7,327
rented electric horsepower, and 9,834 motors of 109,204
horsepower were devoted to the manufacture of foundry
and machine shop products, and in addition 44,983
rented electric horsepower was used. It will be seen
. that these four allied iron and steel industries employed
directly electric motors of a capacity of 436,472 horse-
power and rented power to the extent of 65,428 horse-
power, & total of 501,900 horsepower, or &lnl()bt one-
third of the total for all industries.

A large aggregate capamty was also employed for
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railroads, namely, 3,028 motors of 46,561 horsepower
and 6,074 rented horsepower, and there should be
added 717 motors of 14,180 horsepower, supplemented
by 316 rented horsepower, employed specifically for
the construction of steam cars by other than railroad
companies. The industry of cotton goods employed
767 motors of 52,734 horsepower, supplemented by
13,565 rented horsepower. For the production of
electrical machinery, apparatus, and supplies, 6,141
motors were employed of 40,440 horsepower, supple-
mented by 21,313 rented horsepower. In several
instances the rented power exceeded that owned or

. generated by the manufacturers, and sometimes to a

considerable extent. For example, for flour and grist
mills 232 motors were returned of 4,724 horsepower,
while the rented electric power amounted to 15,584
horsepower. In planing mills 332 motors of 4,489
horsepower were owned, but the rented electric horse-
power was more than twice as great. This feature was,
however, most marked in the printing and publishing
industries. In the book and job printing offices 1,386
motors were employed of 4,848 horsepower, but the
rented electric power was not less than 30,095 horse-
power. In like manner in newspaper and periodical
plants 1,531 motors were employed of 9,558 horse-
power, but 39,771 horsepower was reported as rented.
The printing arts lend themselves peculiarly to the
subdivision of power and to the utilization of electric
motors, and the business is also carried on to a great
extent in populous centers, so that central station
sources of supply can be drawn upon. The result is
that even in great cities, such as New York, the largest
newspapers have transmitted to them from distant
power houses electrical energy for the propulsion of
their presses and the operation of other machinery
necessary to the publishing of their daily issues.

As already noted in connection with other indus-
tries, the nature of the raw material or the class of
product is a factor in determining the size of the
motors.  The largest owned electric motors, on the av-
erage, at the census of 1905 are to be found in the cotton
goods industry, with a capacity of 69 horsepower;
in the paper and wood pulp industry, of 54 horse-
power; in woolen goods, of 46 horsepower; and in
worsted goods, of 41 horsepower. Those in blast fur-
naees lmd an average capacity of 38 horsepower and
in steel works and rolhncr mills of 20 horsepower; from
this the size dwindles down to those employed in book
and job printing offices, with an average of slightly
less than 3% horsepower. It should not be understood,
however, that these are other than average figures, as
motors of very large capacity, far in excess of those
usually employed in the cotton industry, are being
applied to rolling mill and blast furnace purposes.
For example, motors of 1,500 horsepower capacity at
a speed of 100 revolutions per minute, and capable of
being driven far beyond this point, have been installed
in a large rolling mill; and motors of 1,200 horse-

the construction and repair of cars, ete., by steam | power have been installed for reversing rolls, while
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1,500 horsepower woators have alsa heen upplicd to
blooming mills.

The use of eleetrie moturs 15 now so veneral that it
i~ difficult to name any industry, wwmfactaring oo
otherwize, to which this modern mechunisne s not
been applicd. The figures eited above are n saflicient
indicution of the vemarkahly rapid adoption of electric
power that s going oo, but the eeonomies due to the
change {from Tong wnd short Hnes of Delt shafting to
the upplication of power divestly at the puint of utili-
zation by the motor have uot yet heen Tully worked -
out or renbized in practiee. There s hardly o eluss of
maehine tools which i=not to-diy ina transitional stage,

cowing to the efforts that wre heing nde not only
to abundon the line <hafting but to huild the clectrie
motors direetly into the tool ur applianee itself.  In
fuer, this prineiple of direet application or minute sub-
division of applied power has gone so fur that several
motors are now being fitted or applied direetly to the
ane tool or piece of appardus, ench motor being lin-
ited 1o its own Kpec ifie funetion in ruizing or lowering,
turning or reversing, ete. [ty be sofely asserted !
that practically all the newer fuctories and shops in
the United Stutes of wuny ~ize, construeted within the
pust five vears, have an clectrieal drive either exela-

sively or for st purposes. Inosome instances the !
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motors huve beon applied direetly to the tools, and in
others one motor drives a coustant speed countershaft
from which the separate machines receive their power
through Jeather belts or special forms of link helt
drives.  As hetween direct connected and helted mo-
tors, it is a question of the interbalancing of advan-
tuges—the capital outlay being less where the large
shaft-driving motors are employed, while the energy
consimption is alxo reduced by their higher efficiency.
On the other hund, the incorporation of the motor
direetly into the machine drive through gears or short
link bhelts without intermediate shaft belting is found
to offer muny advantages, and there is o constant
effort in this direction of simplicity of drive on the
purt of both machine builders and the manulacturers
of motars.  The general advantages due to the adop-
tion of electric power are common to both methods
and are those eonnected with economy, the greater
Hexibility and handiness, the lessening of risk of total
breukdown, and the generally greater refinement of
sp('('(l ar delicaey of operation.

Reference has been made 1o the subject of electric
energy transmission, and a tabular statement is pre-
sented giving u list of some of the most important
md interesting electrical transmission plants on the
Ameriean continent.

Lot récit transueission glants,

! Maximum '

Total ea- |4
| transmit-

pacity, reguen~ Length of

NN Lovittion, . | oeyof tne
ting volt- . horse~ ! =2 railen
figf’. power. eyeles. © (miles),
———— —— - - ,
—— e
Eodipan Eleetrie Con sy, Foern Hiver mtation. Liag Angeles, Cal, T, 00 215, (K) 50 1y
Anioriean River Ebetrie Coeip ~ Plaeerville, Cal. 0,000 1 }, 000 4] o)
\urlhnru( adSarnin Power oy 1.' ¢ Readding, Cal. ... . 22 AHK 7,000 | 60 G}
Lhdifornis Guesaned Bbeetrie Contpan U Ban Fruneisco, Cr ! 0,000 60, 100 G0 10010 200
#ipkivon Eletrie Power Compuny, oo S Yreka, Calo oo 22,500 22, 500 60
H i
]
Lieetvie Ihvvelopment Comgaicy .o L l COlnrado. oo i o 0, 000 1 37, 000 I 255 1]
Atiimas Cured Heduetion Water Power waed Ih e lnpn'l e nmpwm Durungo, Colo, . 50, 000 l 21,0()() ] ] 55
Athenita Water aned Vlevtrie Power Camipn ¢ Margan Falls, (. 22,000 4,40 | 25 5
tirot Northern Power Compans .. oL e ceeeeeeeeee, Praluth, Minme, Lo o ), 00 | u() 000 25 Lt
Colmmbia Tmprovement Compaiis .. oo CTuwlors Falls, Minn. oo . . ... a0,001 .ml 60 ; R
Suring iver Power Compatry ! Joplin, Moo oo 33,000 4,000 1 (V1] | 28
Missourl iver Power Catngoe Canyon Feerv, Mont., ... ..., 50, (XK 10,000 - 60 . i
Minstnr River Unwer Coanpu s Mellma, Mont oL, LT ), 000 5,000 | G0 . 0
Cutatact Fower aud Condint © um[sm x Mupuru Falis, N. 2. 000 A, O | 25 23
ntario Fower Congquny, ! Niagare Fulls, N, 60, 000 | 70 Ot)() 25 183
Whithey Reduetion Company. ... . Balishury, No Cooooooo L 0,000 ' 35,000 i (i) ' 5
Condor Water annd ower Campany.. o000 L " Tado, Oeg L, . 22,000 | 1,000, ) - 100
Juninta HydrosBlectrie Con .p Y L. e £ Huntingelon, Pu 45,000, a0 60 an
Beftong Power Compativ. . ... . S Sonth Carolina. .o, oo 22 :‘10() 5, 00 ; 60 ; 14
I
Telinride Powor h.u‘:ﬂum ot ot lm' 3 Provo, Utab ..o ool ' 40, G(X) ' 12,000 ( 60 - ]
Vtadt =gy Coinpany ... oo Salt Luke City, Utah ‘_‘3,00{1 3, 00C (0 9
Noaksiek Fully Poows p CGtipeany . e C Myvrtle Falls, Wash 35 000 5 w00 60 - 40
Wigshingten Water }‘nmrn‘«.:np.ﬂn, e o e POSt Fally, Wash . b()’,(lf)(l . .‘!:l')()()i 60, 1
(nlumulm I ane U VO Y Coo L e ‘ Seattle, Wash. oo ! 5, 000 , 28, 700 ‘ 47
Ty Sound Pasor Comgpy O ¢ Rewltle, Wash. 55"000 '-{-5:('&] :3 o
Seatile-"Toaennm lll e r(( G L . hnmumhnw Wil : 00 | 14:70() | &0 4
Mudisun River Power Company, WISEONMIT . e } 80,000 24, 000 | ()3 [§14]
Forsige ‘ i ! \
; i
Maoxiiun Lieht ud TPower Company . - URy of Mexico. ... i bt 't
!lummnn ataraet Power nid Lignt % mnp.un .. liuimltnn Ontirio. ... l a{:’m { 18'2(())8 { “’? 11;2
Shiwinigen Water AIHIl Powerlmupanyv. .0 L Montreal, “““““L ] .‘I()'l)'m ‘ :)OVUOO i :i(; I\ll
H‘lm‘.vulumng frower (nmpz:vt\:”:... .. 'Wuum-ul (un.ulu .m’()bl) , 1',’()()() 25 &
Carodiun Nurgare Falls Power Cotmpany FE Ningir, Falls. . N) oo | 70 600 [ o b
Niwgari, Lockport, and Outnrio Compuly .o Ningar Falls, No Y ol m o i 107000 | o 108
Winnipeg tieteral Power Cotipauy Winnlpeg, Manitobo. ... .. ...... .. | m,nm 0 000 ; rsg) ' (;\7

As will be seen from this statement, several of these o
lines are over 100 miles in length, and iy one instance,
in California, the total le nrrth of line is now 200 |

miles. Tt will also he observed that the total capacity
lof these plants ranges upward in many instances to

60,000, 60,000, and 70,000 horsepower. The line
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oltage which not long ago electrical engineers were
eluctant to carry above 10,000 volts now reaches, as
s shown by the table, 40,000, 60,000, and 80,000 volts,
ind pressures are under dlscusswn whlch range even
sigher than this. It is from such plants as these that
\ large amount of the rented electric power referred to
vbove is derived, as well as from the central station
yower plants in cities and towns.
mumerated in the above statement are based upon the

itilization and conversion of hydraulic energy and its = involved in this industrial and engineering change of

ransmission and distribution in the shape of electrical
mergy. At the same time it will be observed that
but for the adoption of electrical methods it would
have been found impossible to develop advantageously
many of these waterpowers hitherto running to waste.
Electricity has conferred a double benefit not only in
saving that which was hitherto lost, but in enabling
manufacturers and miners to locate at points where
their processes can be carried on with greatest economy
and profit and to employ there power which would
otherwise have been beyond their reach or beyond
their resources. The effect of this electrical revolution
can not yet be fully apprehended, as it is in its earlier
stages; but there can be no doubt as to the profound
impression that it is making upon every branch of
industry,including all the departments of manufacture.

The utilization of waterpower through long distance
transmission lines and with the aid of electric motors
for manufacturing and kindred purposes is intimately
associated with the question of coal output and the
general exhaustion of the fuel supplies. This exhaus-
tion, while not imminent, has already made its possible
ultimate effects felt in the gradual increase in the cost
of natural gas and petroleum and in the steady increase
in the cost of coal, which necessarily becomes more
expensive as it is more difficult to mine at lower depths.
The resort, therefore, to remote waterpowers and to the
intervention of electric motors was in a sense inevitable
and explains the eagerness with which water privileges,
falls, and river courses are being acquired and devel-
oped throughout the country for the purposes of elec-
trical transmission. Another aspect of the case is the
strictly economic one. It is undoubtedly a fact that
the use of waterpower in this manner has greatly
lessened power costs in manufacturing. Taking the
electrical utilization of Niagara as a basis, although
the power development there is neither the dearest nor
the cheapest, it is found that the industries at that
point are paying not to exceed $25 per horsepower for
a continuous year’s service of 8760 hours. The
anxiety to seize upon the resources of Niagara, esti-
mated at a total power of 4,000,000 horsepower, may

therefore be understood. The utilization of one-half |

of this power, namely, 2,000,000 horsepower, would
effect an annual saving of 12,000,000 tons of coal.
Upon the basis of 3,000 hours per annum, taking the

All the plants
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value of this fuel at $2.50 per ton, the saving effected
would amount to $30,000,000. Considering this to
represent 40 per cent of the cost of development an-
nually of 2,000,000 horsepower by steam, the total
expense is 1ound to be $75,000,000.! Such figures as
these, applied in a general way to the entire hydro-
electrical development now so actively in progress
throughout the country, give a rough idea of the

' rewards to capital and the economies to manufacturers

i methods.

GAS ENGINE POWER.

The increase in the number, size, and total capacity
of gas and gasoline engines has been another marked
feature of industrial and engineering development in
connection with manufactures. Table 10 presents
the statisties of this form of power, by states, from 1890
to 1903,

The number of gas and gasoline engines increased
from 14,334 in 1900 to 21,525 at the census of 1905,
their capacity from 134,742 horsepower to 289,514,
and their percentage of the total horsepower employed
in manufacturing establishments rose from 1.3 to 2.
When it is recalled that at the census of 1890 the
capacity of gas engines in manufacturing establish-
ments was only 8,930 horsepower and is now over
thirty times greater, it will he seen that a really
remarkable change has taken place. The percentage
of gain in horsepower from 1900 to 1905 was 114.9,
and this was exceeded only by the percentage of gain
in electric power.

The internal combustion engine has evidently not
only retained its popularity for reasons of convenience,
economy, and efficiency, but has gained ground, and
is to-day taken very seriously as a source of motive
power on 4 large scale. The average size of gas engines
in 1900 was 9.4 horsepower, whereas at the census of
1905 it had increased to nearly 13.5 horsepower. This
gain in size, however, should not be taken to mean
that the number of small gas engines is less than it
was, as it is in the very small sizes that this appliance
still experiences its greatest demand. The statistics are
influenced wvery considerably by the utilization on a
large scale of producer gas in connection with the iron
and steel industries. In such industries, however, as
printing and publishing, gas engines of an extremely
small capacity are used. In the book and job branch
there were 1,001 engines of a eapacity of 6,136 horse-
power reported at the census of 1903, or an average
of 6 horqepower per engine. In the newspaper and
periodical opartment the average was even less, as
the 5,147 gas engines used had a capacity of only

! Thom figures appc“u od in a statement made by Mr. W. J. Clark
to the Hon. T. K. Burton, chairman of the House Committee on
Rivers and Harbors, dumn" a discussion of the Niagara power bill
in 180G.
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18,137 horsepower, or less than 4 horsepower per
unit.  Asw mutter of faet, it is in the gas und gasoline
engines that one finds to-day perhaps the widest
range in size among motive power appliances, unless
the electric dynamo and the eleetric motor be con-
sidered us generically and essentially the same.

The use of gas and gasoline power is very general
throughout the country, as it is found in every state
and territory.  Pennsylvanis was the most conspic-
uous state in this respect ut the census of 1905, with
68,209 horsepower capacity.  In New York there was
a capacity of 4,285 horsepower; in Ohio, of 35,101
horsepower; in Indiana, of 21,171 lu,)rmsp(_nv('r; in
Hlinois, of 12,319 horsepower; in Wisconsin, of 11,356
horsepower; and in Michigan, of 10,534 horsepower.

The gasoline engine is necessarily more widely used

than the gas engine, gasoline being obtainable every-
where, while the gas engine usually depends upon its
supply of fuel from city gas works. Hence by far the
larger number of gas engines, and those small ones,
are to be found in the denser centers of population,
where the engine can be employed for the countless
niinor or finer branches of industry.  Unlike the steam
engine, it can be installed practically on any floor of a
bullduw when surrounded by appropriate safeguards
aguinst fire. It is in this respect, however, that of
recent years the smaller gas engine has encountered the
sharp competition of the electric motor.
in many of the essentials of convenience, economy,
adaptability, and freedom from danger, comes into
competition with the gas engine as does that appliance
with the steam engine.

Tanrr 10.~—GAS AND GASOLINE POWER, WITH AMOUNT AND PER CENT OF INCREASE, BY STATES AND TER-
RITORIES: 1890 TO 1905,

[ For 00 the horsepowe r ineludes the hiued 1trades and ueighborbood induastries, except custom gristmills, custom sawmills, und cotton ginning.  Prior to 1000 the
horsepower ineludes all hand trades and neighborhood industries.}

HORSEPOWER.} INCREASE,

E— SO | P et —

STATE R TERRITORY. ! i 1900 to 1905 1890 to 1900

1903 1900 890 |y -
Amounnt. [ Per cent,; Amount.| Per cent.
United Htates 289,514 | 134,742 8,930 154,772 i 114.9 | 125,812 | 1,408.9
Alabarme.. ... 472 316 14 o6 25,5 302 2,585.7
Aluskin. ... .. [ U PN L2 0 P FO N ISR,
Arizonn. oo 1,802 112 N FOURUN 1,021 275.2 14 0 PO
Arkansig 2 326 7 156 47.9 319 4,657.1
Cnlifornia (3, 20 3,244 361 3,048 94.0 2,883 798. 6
Colorado. ..o oo g 317 510 3t 2 202 238.9 483 1,34.7
Conneeticut ..o e . 3,303 1,608 215 1,785 11L0 1,303 047.9
Delawnre_ ..o ool 315 80 97 30.8 235 203. 8
Tiistrict of Colimmbia . ! 311 338 91 237 280 247 271. 4
Flombden. oo e e e e e e it 320 173 63 147 8.0 110 174.6
GROTEIML o e s Ceienes naz 267 73.2 244 200, 7
Iduho.. - . | ¥ 99 333.6 b 3
Winois, ... 12,314 3,561 40.7 8,050 1,137.0
Indiun Torritor PR .. 287 238 528, 45 Joieunains
Indiana . ..o ol 21,171 R, 876 T2 12,119 4, 886. 8
4, 486 4,524 70 238 20,8 4, 454 6,302.9
i, 423 2,530 7T . 3‘13 173.6 2,453 3,185.7
Rentucks 1,085 1,006 223 6. 8 873 39L. 5
Louiginng . (£ 462 213 4‘!‘! 108.0 249 116.9
Madne. .. oo oo e e 3,068 2,178 10 batati} 40. G 2,168 | 21,06%0.0
Maryland. ..o e 4,377 3,134 175 1,238 30, 4 2,964 1,0608.7
Mussuchusetts ... 7,487 4,074 289 3,413 83. 8 3,785 1,300.7
Mie higan . 16, 534 5,608 237 4,031 88.0 5, 366 2,264, 1
Minnesotu, . . 710 3,024 126 1,086 30.0 3,498 2,776.2
Mississippi. oo oo 220 144 8 7 28] 136 1,700. 0
Missourie. ..o 4,460 3,279 457 1, 681 6.3 2,822 G17. 5
L{m’ltum 74 85 17 kRt 212, 0 68 400. 0
Nobpaska, ... o 2,035 1.019 54 116 6.0 1,861 3,208, G
Nevada . e e 125 39 45 86 2205 29 218.8
‘wm ]Ium]whm* ........ R 1,305 871 b 824 144.3 568 | 1R,033.3
New Jersey oo 9,000 3,264 135 b, IN\ 176.2 4, 14‘1 2,332.6
New Me 114 {1 3 P 781 64 1. ........
New York, 44,288 16,221 1,400 28, ()(\7 173.0 14,231 7151
North Cared 2,102 388 42 1,714 441, 8 346 823,8
Nurth Dukoti. . 45 i 12 i11s 215.0 4| 6,225.0
OHITY e e e © 35,101 14,230 1,183 20,871 146.7 13,047 1,102.9
Oklah . : 06 L8170 PO 451 355, 5 155 |ooeennnans
Oregon . 371 105 2 176 90.3 103 9,0650.0
1“““‘*‘““ 68,200 26,246 014 41,063 150, 9 25,327 2,755.9
Rircede 1,247 427 18 820 192.0 400 | 2,272.2
Houth 239 333 a7 T84 | 2260 o0 | 230
:wmxth [Mlm, . 1,397 1,270 39 { 197 10.0 1,238 3,808 8
TOURCESOC . o oo oe ot e L {108 593 54 41 §2.8 530 098, 1
s i i

TeRLS L s iOLE 968 17 | ans | 03.8 81l 516.6
{;t_mt,\ e ‘ i 56 10 | 250 | 233.7 79 700.0
Vi S ERE LRI LRERELRE : 1,120 10 363 24| 1,10 11, 1000
IPEIUL L e e 745 T8 o7 120,38 470 859.0
Washington, ... 169 3| 304 160.8 186 1 6,200.0
‘2"‘ wt Virgini 1,045 a3 | 5,524 28,6 1012 | 30667
Wiseunsin..., 4,358 274 6,098 160.6 4,084 | 1,400.5

Wy, ... L3 R I 6] 1005 2 e

ERepresents owned power unly,
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The latter,
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The size of gas engine units depends, as with other
motive powers, to some extent upon the nature of the
industry to which its power is furnished. The size of
the unit in the printing and publishing industries shows
a capacity of from 4 to 6 horsepower. In the manu-
facture of cement, however, while only 25 engines were
reported at the census of 1905, their average capacity
was over 122 horsepower. In blast furnaces only 27
were reported, but their capacity reached nearly 139
horsepower each, while in steel works and rolling mills
53 were installed, with a capacity of 11,806 horsepower,
or an average of not less than 223 horsepower per unit.
In reality, however, the gas engine with which the
public is still most familiar in connection with motive
power purposes is the small type connected to city gas
mains. One interesting feature of the consclidation
of gas and electric lighting supply companies has
been the change in method of utilization. The very
small gas engines may have been displaced in many
instances by the electric motor, but the productive gas
capacity thus set free has in turn been utilized again at
the central plant to drive large gas engines attached to
the dynamos. The latter furnish current to the
small electric motors, thus accomplishing the same
work that the small gas engines did previously. In
some of these systems, natural fuel gas is also employed,
an interesting example of which is seen. in the gas
engine plant of a street railway system in Pennsyl-
vania. With a capacity of 1,000 horsepower this plant
utilizes, at a pressure of 125 pounds, gas which is
furnished by 32 wells lying in the famous Bradford
sand strata of Elk county. In view of its apparent
tendency, however, to diminish in volume and pressure,
the natural gas supply can not be regarded as a per-
manent basis for the development of larger types of
gas engines for manufacturing and other purposes.
Thus a great deal of activity and a large amount of
inventive ability are being applied to the development
and perfection of gas ‘‘producer’” plants. Tt is stated
that anthracite producers for the supply of gas to such
engines have already reached a high degree of per-
fection, are reasonable in price, simple to operate, and
show an efficiency 75 to 80 per cent above that of the
best steam boiler and furnace. The bituminous pro-
ducer has not yet been completely worked out. In
this type the volatiles are completely converted into
fixed gases without serious loss and without com-
plication of the operating system. A number of
excellent appliances are already on the market for
reducing bituminous coal, but when the gas is to be
employed in engines of this character they are asso-
ciated with special and often complex cleaning ap-
paratus, scrubbers, and the like, for the purpose of
purification before the gas is admitted to the com-
bustion chamber. Generally the bituminous pro-
ducers are of lower efficiency than the anthracite, but
even existing types are reported to reach or even ex-

- large percentage had gone to waste.
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ceed 70 per cent efficiency, equaling that of the best
steam boiler and furnace.

One of the most notable developments of the last few
years in connection with the perfecting of the large gas
engines has been the utilization of blast furnace gas
engines. Greater economy is thus attained through
the utilization of a by-product of which hitherto a very
A noteworthy
instance of work in this direction is an equipment at
Pittsburg, Pa. This plant was the first large gas power
installation in’ America to use blast furnace gas passed
through double-acting, four-cycle engines of great capac-
ity. Support had previously been given to the in-
ternal combustion type of prime movers. But during
the period of this report further interest in the subject
was evidenced when the largest single operator under-
took the utilization of waste gas by the purchase of
12,000 horsepower in gas driven blowing engines and
2,500 horsepower in a gas driven electrical generating
unit. A new plant at Gary, Ind., comprises about
25,000 horsepower of blast furnace gas engines. A
Pittsburg plant will comprise, when complete, no fewer
than 12 large units for blower purposes of 3,000 horse-
power each. In design these engines follow the general
line of smaller units and are of the twin tandem double
acting style with center hung fly wheel. Although an
uninterrupted supply of air is furnished for blowing
purposes, the duty imposed is by no means uniform.
Owing to changes in the compactness of furnaces the
air pressure must vary in proportion. The usual range
is 14 to 20 pounds per square inch, except when the
furnaces are tapped. At such times the pressure is
reduced to 5 pounds, but when the furnaces are closely
packed it may rise to 20 pounds. These variations
have to be provided for by sensitive centrifugal regu-
lators. Ordinarily compressed air is used for starting,
one minute usually being sufficient, but it is worthy of
note that these large units can be started and placed
under full load in 53 seconds from the time of turning
on the air. Since the starting is entirely automatic
when the engine goes into operation, only the gas and
air valves require the attention of the operator.

An explagation of the inereasing favor for large gas
engines in metallurgical works is furnished by Mr.
R. E. Mathot, in a discussion of the subject before the
American Society of Mechanical Engineers. An ordi-
nary blast furnace of a daily 24-hour output of 100
tons of iron liberates about 315,000 cubic feet of gas,
which is available for motive power and has an average
value of 110 British thermal units. This volume of
gas generates in steam plants about 2,500 horse-
power, while in modern and improved gas engine
plants it gives 4,200 horsepower. It is a difference
of 1,700 horsepower, or about 70 per cent, in favor of
the gas engine. The same authority asserts that
among 50 smelting works in the iron and steel industry
in Germany, 42 are already using or have ordered large
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engines for dealing with the gas generated in the blast |
furnaces, smelting, or coke ovens.  These works rep- “
resent 350 units, with an aggregate output of about
400,000 horsepower. The largest of the plants is of
35,000 horsepower, while there are 15 works with
plants of from 10,000 to 12,000 horsepuwer.

OTHER POWER.

1

Under the heading *‘other power,” as distinguished
from steam, water, gas, and electric power, Table 1
of this report includes an item of 92,154 horsepower
owned, This compares with 40,985 in 1900. A large
part of the power included in this group is ppeumatic,
although probably some hot air engines also are
included. The general introduction of pneumatic
tools is well known, and large pneumatic plants have
been installed in various shops and factories for the
purpose ot supplying the compressed air delivered to
these tools as their motive power. It will, of course,
be understood that such compression plants involve
a duplication in so far as they require association with
steam or water power, or even electrical plants, in
order to compress the air or insure its storage.

Aside from the use of compressed air in drilling,
excavating, building operations, mining, ete., a large
capacity of such apparatus is now employed directly
for manufacturing purposes. As has been pointed out
by Mr. Hiscox, in his well-known treatise on the sub-
ject, the use of compressed air machinery for quarry-
ing, mining, and drilling, and the means of compress-
ing air economically, have been greatly extended by
the inventive genius of Americans, among them Rand,
Ingersoll, Sergeant, Clayton, and others. Their appa-
ratus has contributed materially to the sucecess of the
vast system of railway tunnels all over the country,
as well as to the sinking and drifting in all classes of
mineral excavation during the past quarter of a cen-
tury. But the use of compressed air has recently
invaded the field of manufactures, and tools of this
type are to be found in workshops and factories of
widely dissimilar character, their portable nature ren-
dering them extremely convenient and economical.
The air hammer as a riveter and drill in.shipbuilding
is of universal application in the United States, and
its unceasing use throughout the day produces one
of the characteristic noises of American shipbuilding
vards. In fact, thanks to the same appliance, it
might be claimed that the modern steel building is

ssentially a muanufuctured article. The pneumatic
hammer is also widely in use in application to all
classes of work in the machine shops. A line of air
pipe is carried ulong the ceiling over the vice benches
with the air hose attached to a hamier, while o drill
stands upon the hench ready for instant use.  Another
application is the pneumatic fret saw, directly attached
to the piston of a pneumatic hammer, and making
fron 1,000 to 1,800 strokes per minute.  In addition
to the use of this tool in wood working establishments

t
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it may be noted that it is employed in Chicago packing
houses for sawing ham bones. Its application to the
manufacture of fine furniture, also, is as easy and
natural as the use of the pneumatic hammer in the
manufacture of sculpture. Pneumatic hoists are an
important class of apparatus, used either alone or
associated with cranes and travelers. The applica-
tion of compressed air in the manufacture of ice
might be instanced, but, like other interesting work,
it lies somewhat beyond the scope of this report, as
does the appliance employed for dusting purposes in
machine shops and railway conches.

RENTED POWER.

Table 11 presents the statistics with regard to
rented power for each census from 1890 to 1905, to
which incidental reference has already been made in
discussion of various motive powers.

Tasre 11.

[For 1900 the horsepower includes the hand trades and neighborhood industries,
except enstom gristmills, custom sawmills, and cotton gmx}mfg. Prior to 1600
the horsepower includes all hand trades and nelghborhood industries.]

Rented power, by states and territories: 1890 to 1905.

L HORSEPOWER.
STATE OR TERRITORY. -
1905 19060 1890
United StAtes. v i iaiiiieeaneen 132,005 | 319,475 £8,571
AlADRINA . oot e 1,542 721 283
ALBEKE . e oot ia i ieemaeaa e T O
Arizons. . 415 38 40
Arkangas. .. 585 256 160
California 41,885 12,230 2,508
Colorade. .. 3,836 1,539 276
Conneeticut 14,280 9,242 3,008
Delaware. .. 1,256 1,522 104
Distriet of 1,004 771 51
Floridhe e e o oo 1,000 162 13
GEOTEIL. oo s 7,762 1,940 457
e 637 [ P
B T 53,519 27,000 6,753
Tndian Terrtory . ...t inareeanns 11 3 P F
INAIATIL . ¢ e ee e e 11,049 4,444 1,678
JOWH v e 5,030 3,255 190
Kansag 2,840 ,583 223
Kentucky.... 4,365 2,440 324
Loufsiana...............o.. 2,851 1,503 7
Maine. ..... 10,182 8,780 2,870
Maryland. . 4,608 2,383 479
Massachuse 52,638 31,904 15,307
Michigan. 14,816 3,385 ,083
Minnesots 9,804 4,742 1,481
Missigsipp 533 502 212
B FETTIT) D O 15,205 §,023 1,597
Montang..... 3,806 1,259 17
Nehraska. ... 2,401 1,217 179
Nevada...... 85| 0 Ll
New Hampshire.............. 13,745 4, 426 955
New Jorsey .. ooovvniiniiiann.. 18,912 10,102 3,562
New MexiCo....ooooooiiioa. 268 10
New York. ..ooooooiiiiaon... 170,895 82,539 25,723
North Carolina. 2,925 1,510 87
North Dakota.. 287 154 27
Ohio....... 28,902 16,614 5,880
Oklahoma 652 ({1130 RO,
Oregon 4,805 2, 561 400
Tennsylvy 59,067 38,200 0,927
Rhode Island 9,457 6,601 1,011
South Curolina. 8,531 3,505 74
Bouth Dakotu. ..o iiiiin, 191 U2 fLo.......
TONNBEEEE .« v rae v aenaereeannseseraannseranann 2,657 1,804 27
...... 4,473 2,002 124
2,041 1,603 32
i Vermont. 5,871 3,128 844
Virgindg. ... .- 4,785 1,791 103
Washington....... 12,409 2,738 16
West Virginiu...... 870 285 75
Wiseonsin. ... S, 10,424 |- 3,838 549
WYomIng. oo e : (4 20 A R
1

Rented power increased from 319,475 horsepower
in 1900 to 632,905 horsepower for 1905, or 98.1 per
cent. The total rented power was 4.3 per cent of the
power of all kinds. According to the subdivided sta-
tistics this rented power for 1905 was very largely
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electrical, namely 441,592 horsepower, other rented
power amounting to only 191,313 horsepower. 1In
other words, electric power was slightly more than
two-thirds of the total rented horsepower.

The rented power was concentrated in the states of
dense population and industrial centers, where motive
power is required in small quantities for a wide range
of minor industries. This fact in itself would explain
the rapid increase from 88,571 horsepower in 1890 to a
capacity more than seven times as great for 1905.
The introduction of electric power also contributed
largely to this increase. In the large cities even the
more extensive manufacturing establishments find it
economical to abandon the use of steam for the pur-
poses of motive power, and in the shape of electrical
energy to rent power from the local electric light and
power central stations, retaining their steam systems
merely for operation at low pressure for heating pur-
poses. .

The effect of the use of electricity in reducing the
amount of other kinds of rented power has already
been pointed out. The various central station com-
panies throughout the country have found in the de-
velopment of this class of business a large and profit-
able source of income, giving them a load for their
generating apparatus in the daytime and thus keeping
their plant busy to very nearly its full capacity at all
hours of the day and night. In the special report of
the Bureau of the Census on Central Electric Light
and Power Stations, in 1902, statistics were given
showing that the 3,620 plants from which figures were
collected, derived $14,048,458, or 16.4 per cent of
their total income (%85,700,605) from electric service
other than arc or incandescent lighting. This serv-
ice was almost entirely of the rented electric power
character in this report.
power transmission companies during the past few
years have devoted special attention to this class
of business, encouraging it by low rates, liberal dis-
counts, etc. The contract drawn up by the electric
companies with their industrial customers often in-
cludes clauses to the effect that for a period of years
from date the lessor agrees to furnish and the lessee to
receive and pay for within the time and on the terms
set forth, all the electrical energy that may be required
to drive and to light his plant properly. The amount

Hence central station and |
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of the bill is determined by meter readings at such
rates as the following: 1,800 to 2,160 kilowatt hours, at
$13.50 per kilowatt hour per annum; mwore than 2,160
kilowatt hours and not exceeding 2,520, at the rate of
%30 per kilowatt hour per annum; more than 2,520
kilowatt hours and not exceeding 2,700, at the rate of
$28.50 per kilowatt hour per annum; all in excess of
2,700 kilowatt hours, at the rate of $27.50. The above
rates are based on an “annum™ of 3,000 hours.

It is stated that central station managers do not
have much difficulty in obtaining industrial power
customers up to a capacity of 10 or 15 horsepower, as
the cost of running motors of this size is generally
below the cost of running a small steam engine or
other prime mover, when all the items that go to make
up the operating cost are taken into consideration.

An interesting feature in the development of such
work has been the study of the average load of elec-
trical energy consumed as related to the capacity of
motor plant installed, and reports on the subject of
purchased electric power in factories in this respect
have been presented to the National Electric Light
Association. For example, in boiler shops through-
out the country with individual motor drive and with
a connected motor capacity of 161 horsepower the
percentage of average load was 20.7. In foundries
with a connected load of 445.5 horsepower the per-
centage of average load to connected load was 43.7.
In a large number of general manufacturing establish-
ments usually with group-driving of machinery, in
some plants employing as many as 40 and 50 motors,
the total connected motor load was 12,231.5 horse-
power. The percentage of average load to connected
motor load was 33.9. In ice machinery and refrigera-
tion the percentage ran up to 53.4. Aside from the
question involved as to the relative economy between
individual and group-motor drive, it will be seen that
the plant at the central station during the daytime
could have conmected to its circuits a capacity of
motors far beyond its actual ability to supply, for the
reason that the actual demand at any moment is so
far below the consumption of which the motors are
capable. On the other hand, it is to the advantage of
central station companies to secure as a customer a
busy machine shop rather than a dull factory, and to
have at all times as large & demand as possible for its

output of electrical energy.
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